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EXECUTIVE SUMMARY

This focused feasibility study (FFS) report presents the detailed analysis of
alternatives for both interim remedial measures (IRM) and potential future actions for the
100-BC-5 Operable Unit. The limited field investigation recommended that the operable unit
be removed from the IRM pathway as defined in the Hanford Past-Practice Strategy
(DOE-RL 1991a). By agreement among the operable unit managers, the FFS was initiated in
support of a final action. However, in the course of evaluating alternatives, it was
recognized that the data were insufficient to support a final action. Consequently, the unit
managers decided to complete the document as an interim FFS to document the modeling and
evaluation efforts done to date. Based on current knowledge, the potential contaminant of
interest in the operable unit for a final action would be strontium-90 which has a calculated
incremental cancer risk (ICR) of 2E-06 based on an occasional-use exposure scenario and
which exceeds the Safe Drinking Water Act maximum contaminant level of 8 pCi/L in the
near-river wells. The modeling to support the evaluation of alternatives was conducted using
strontium-90 data from groundwater monitoring wells in the operable unit.

Chromium and aluminum slightly exceeded ecological benchmark values; however,
more recent sampling has shown the levels to be even lower. Ecological hazard quotients
were estimated using maximum concentrations from near river wells with no consideration
for mixing of the contaminants at the interface of the groundwater and the river. Due to the
limited extent of these contaminants and the relatively low levels, the LFI concluded that no
IRM was warranted for the operable unit. Therefore, this report does not support interim
action nor does it completely support a final action. The report should be considered a
forward looking document in support of a future final action for the operable unit.

The 100-BC-5 Operable Unit is one of three operable units associated with the 100
B/C A;ea of the Hanford Site. Two of the 100 B/C operable units (100-BC-1 and BC-2) are
source units. The 100-BC-5 Groundwater Operable Unit includes the groundwater beneath
the source operable units and the adjacent groundwater, surface water, fluvial sediments, and
aquatic biota impacted by the overlying source operable unit.

The key assumptions which form the basis for the FFS are as follows:

•	 The purpose of the IRM is to address an identified threat to human health or
the environment.

•	 The objectives of the FFS are to protect the Columbia River and to abate
offsite migration of contaminants.

• To meet the objectives, the alternatives are aimed at containment and control
of contaminant plumes. (The alternatives are not designed for mass reduction
or aquifer cleanup.)

•	 The occasional-use scenario is assumed for the operable unit.
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•	 For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to
the year 2008. At this time it is assumed that any final action will be
implemented, be it a continuation of the IRM or a redirection of the action.

• The 100 Area Feasibility Study Phases I & 2 (DOE-RL 1994a) forms the basis
for the alternatives evaluated in the FFS. Additional alternatives or deviations
from the alternatives are only considered when the defined alternative does not
meet the operable unit specifics. The Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) does, however, allow
the flexibility of specifying different process options at any point in the
remedial investigation/feasibility study process if warranted by site
circumstances.

•	 Disposal to the Environment Restoration Disposal Facility is assumed for all
solid wastes generated. This includes the assumption that sufficient space is
available and that the facility will be operating on a schedule consistent with
the IRM.

Based on the qualitative risk assessment performed for the operable unit, analysis
under the occasional-use scenario resulted in the identification of strontium-90 as a human
health contaminant of potential concern (COPC); however, it should be noted that the COPC
had a low incremental cancer risk (< IE-4). Therefore, the COPC does not represent an
unacceptable human health risk under this exposure scenario.

Ecological scenarios were evaluated using biological receptors which live in or near
the Columbia River. The ecological risk assessment identified potential risks from aluminum
and chromium based on exceedances of Ambient Water Quality Criteria. These exceedances
were based on the maximum concentrations detected in the near river wells. No allowance
was made for environmental attenuation of the contaminants, such as mixing. These
constituents were not identified in the river; the concentrations are significantly reduced by
the mixing and dilution action of the river.

Based on an additional analysis of the data, chromium is identified as the contaminant
of concern (COC) for the operable unit. In the context of FFS, COC are those constituents
that must be addressed by remedial actions.

The FFS process includes an evaluation of remedial action objectives (RAO). The
RAO are medium-specific or operable unit-specific objectives for protecting human health
and the environment. The RAO are based on the land-use, COC, applicable or relevant and
appropriate requirements (ARAR), and exposure pathways and include specific remediation
goals so that an appropriate range of remedial options can be developed for analysis.

The RAO for environmental protection are:

•	 control groundwater movement to minimize release of COC from groundwater
to surface water that would result in concentrations in the river in excess of
Ambient Water Quality Criteria
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•	 prevent destruction of critical habitat; minimize destruc tion of noncritical
habitat; prevent adverse impacts to threatened or endangered species

•	 prevent erosion of soil during remediation that would contribute to surface
water concentrations greater than the Ambient Water Qua lity Criteria for the
COC in surface .water.

The preliminary remediation goal (PRG) is 50 µg/L measured in two consecu tive
sampling rounds in the near- river wells as established in the Tri-Party Agreement Change
Control Form M-15-93-02 (Ecology et al. 1994). Chromium concentra tions below the
chronic Ambient Water Quality Criterion of 11 µg/L as measured in the substrate are
considered alternate PRG. These PRG represent screening c ri teria for the FFS. Final
remediation goals will be set in the record of decision.

In the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1994a), alternatives were
developed and screened for the 100 Area as a whole. The FFS modifies these alte

rnatives to
meet site-specific condi tions. The alternatives considered in the FFS are:

•	 GW-1 - no ac tion
•	 GW-2 - institutional controls/con tinued current ac tions
•	 GW-3 - containment
•	 GW-4 - in situ treatment
•	 GW-5 - removal, treatment, disposal using ion exchange
•	 GW-6 - removal, treatment, disposal using reverse osmosis.

Table ES-1 lists the processes included in each alternative. Alternative GW-4 was not
considered in the FFS because this alterna tive applies to organic contaminants and nitrate,
neither of which are COC for the operable unit.

The alternatives  waree defined in detail in the FFS to facilitate the detailed analysis.
The detailed analysis is presented in tables where each alternative is compared to seven of
the nine CERCLA c riteria. These criteria are as follows:

•	 overall protec tiveness

•	 compliance with ARAR
•	 long-term effec tiveness
•	 reduction of toxicity , mobility, or volume
•	 short-term effec tiveness
•	 implementability
•	 cost.

The comparative analysis uses the results of the detailed analysis to compare
--- ------- ---- --	 their 	 t' 	 ability	 n	 r 0 criteria Th

	

alternatives Q, each other for u'teir relative auiit^y EJ m
e
et 	 C-^R ................. The..._ results

of the detailed and comparative analyses are summarized in Figure ES-1. The FFS will
support the proposed plan for the IRM in the operable unit.
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Figure ES-1 Summary of Comparative Analysis

100-BC-5
Groundwater
Operable Unit

Evaluation
Criteria

Alternativesi

GW-1 GW-2 GW-3 GW 5 GW-6

Overall Protection of Human Health
and Environment

Compliance with ARAR2

Long-Term Effectiveness and
Permanence

Reduction of Toldcity, Mobility,
and Volume

Short-Term Effectiveness

Implementability O
Present Worth

($ millions)
0 2.5 16.6 88.7 81.0

Notes:

1. Alternatives are summarized as follows: 	 Bey:
• GW-1 No Interim Action
• GW-2 Institutional Control
• GW-3 Containment
• GW-5 Removal/ion Exchange Treatment/Disposal
• GW-6 Removal/Reverse Osmosis Treatment/Disposal

2. ARAR - applicable or relevant and appropriate
requirement

Note: GW4 (In Situ Treatment) was not evaluated.

ESF-1
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Table ES-1 Alternatives and Process Options

ALTERNATIVE PROCESSES

GW-1: No Action Groundwater monitoring

GW-2: Institutional Controls/ Access restrictions
Continued Current Actions Groundwater monitoring

Evaluation of results of current actions
pilot-scale treatability test

-	 Columbia River Comprehensive Impact
Evaluation

-	 river/groundwater interaction studies
chromium speciation studies
source remediation

GW-3: Containment Extraction wells

GW-5: Removal, Treatment, and Disposal Removal
Using Ion Exchange extraction wells

Physical treatment:
filtration
ion exchange

Stabilization/solidification:
cement-based solidification

Liquid disposal:
river discharge or injection into an aquifer

Solids disposal:
ERDF, W-025, or other site

Monitoring

GW-6: Removal, Treatment, and Disposal Removal:
Using Reverse Osmosis extraction wells

Physical treatment:
filtration
reverse osmosis
forced evaporation

Stabilization/solidification:
cement-based solidification

Liquid disposal:
crib disposal
river disposal
injection to aquifer

Solids disposal:
ERDF, W-025, or other site

Monitoring

ERDF - Environmental Restoration Disposal Facility

EST-1
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ACRONYMS

ARAR	 applicable or relevant and appropriate requirements
CERCLA	 Comprehensive Environmental Recovery, Compensation, and Liability Act
CFR	 Code of Federal Regulations
COC	 contaminants of concern
COPC	 contaminants of potential concern
CRCIA	 Columbia River Comprehensive Impact Assessment
CSCF	 continuously stirred continuous flow
CSTR	 continuously stirred-tank bioreactors
DF	 decontamination factor
DOE	 U.S. Department of Energy
DOT	 Department of Transportation
Ecology	 Washington State Department of Ecology
EHQ	 environmental hazard quotient
EM	 Environmental Management
EPA	 U.S. Environmental Protection Agency
ERA	 expedited response action
ERDF	 Environmental Restoration Disposal Facility
FBR	 fluidized-bed bioreactors
FFS	 focused feasibility study
FS	 feasibility study
GRA	 general response actions
HCRL	 Hanford Cultural Resources Laboratory
HFSUWG Hanford Future Site Uses Working Group
HI	 hazard index
HRA-EIS	 Hanford Remedial Action Environmental Impact Statement
HQ	 hazard quotient
HSRAM	 Hanford Site Risk Assessment Methodology
ICR	 incremental cancer risk
IRM	 interim remedial measures
LFI	 limited field investigation
MCL	 maximum contaminant level
meq/mL	 milliequivalent per milliliter
MOC	 method of characteristics
MTCA	 Model Toxics Control Act
NCP	 National Contingency Plan
NEPA	 National Environmental Policy Act
NPDES	 National Pollutant Discharge Elimination System
NPL	 National Priorities List
O&M	 operation and maintenance
OTD	 Office of Technology Development
PNL	 Pacific Northwest Laboratories
QRA	 qualitative risk assessment
RAGS	 Risk Assessment Guidance of Superfund
RAO	 remedial action objective
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ACRONYMS (cont)

RCRA
RfD
RI
ROD
SDWA
SF
SVE
TBC
Tri-Party

Agreement
UCL
USGS
VOC
WAC
WHC

Resource Conservation and Recovery Act
reference dose
remedial investigation
Record of Decision
Safe Drinldng Water Act
slope factor
soil vapor extraction
to-be-considered

Hanford Federal Facility Agreement and Consent Order
upper confidence level
U.S. Geological Survey
volatile organic compound
Washington Administrative Code
Westinghouse Hanford Company
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1.0 INTRODUCTION

This focused feasibility study (FFS) report is in support of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) remedial
investigation/feasibility study (RI/FS) activities for the 100-BC-5 Groundwater Operable
Unit. The RI/FS process is described in the Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (EPA 1988). This focused feasibility
study (FFS) report presents the detailed analysis of alternatives for both interim remedial
measures (IRM) and potential future actions for the 100-BC-5 Operable Unit. The limited
field investigation recommended that the operable unit be removed from the IRM pathway as
defined in the Hanford Past-Practice Strategy (DOE-RL 1991a). By agreement among the
operable unit managers, the FFS was initiated in support of a final action. However, in the
course of evaluating alternatives, it was recognized that the data were insufficient to support
a final action. Consequently, the unit managers decided to complete the document as an
interim FFS to document the modeling and evaluation efforts done to date. Based on current
knowledge, the potential contaminant of interest in the operable unit for a final action would
be strontium-90 which has a calculated incremental cancer risk (ICR) of 2E-06 based on an
occasional-use exposure scenario and which exceeds the Safe Drinking Water Act maximum
contaminant level of 8 pCi/L in the near-river wells. The modeling to support the evaluation
of alternatives was conducted using strontium-90 data from groundwater monitoring wells in
the operable unit.

Chromium and aluminum slightly exceeded ecological benchmark values; however,
more recent sampling has shown the levels to be even lower. Ecological hazard quotients
were estimated using maximum concentrations from near river wells with no consideration
for mixing of the contaminants at the interface of the groundwater and the river. Due to the
limited extent of these contaminants and the relatively low levels, the LFI concluded that no
IRM was warranted for the operable unit. Therefore, this report does not support interim
action nor does it completely support a final action. The report should be considered a
forward looking document in support of a future final action for the operable unit.

The 100 Area is one of four areas on the Hanford Site that are on the U.S.
Environmental Protection Agency's (EPA) National Priorities List (NPL) under CERCLA
(Figure 1-1). The 100-BC-5 Operable Unit is one of three operable units associated with the
100 B/C Area at the Hanford Site (Figure 1-2). Two of the 100 B/C Area operable units are
source operable units and one is a groundwater operable unit. The 100-BC-1 Operable Unit
includes the liquid and sludge disposal sites generally associated with operation of the
B Reactor. The 100-BC-2 Operable Unit includes the C Reactor and its associated facilities,
the burial grounds south of the C Reactor, and the solid waste facilities northeast of the
B Reactor. The 100-BC-5 Groundwater Operable Unit includes the groundwater below the
source operable units plus the adjacent groundwater, surface water, sediments, and aquatic
biota impacted by the 100 B/C Area operations.

The approach for the RI/FS activities for the 100 Area operable units has been further
defined in the Hanford Past-Practice Strategy (DOE-RL 1991a). This strategy streamlines
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the past-practice remedial action process with a bias for action through optimizing the use of
interim remedial measures (IRM) and expedited response actions (ERA).

All work conducted at the 100 Area waste sites is in accordance with the conditions
set forth in the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1990) and its amendments, signed by the Washington Department
of Ecology (Ecology), EPA, and the U.S. Department of Energy (DOE).

1.1 PURPOSE AND SCOPE

The Hanford Past-Practice Strategy (DOE-RL 1991a) defines the FFS as an
evaluation of a limited number of alternatives that are focused to the scope of the response
action planned. The FFS constitutes the detailed analysis phase which completes the FS
evaluation process for the targeted IRM. In addition to the screened alternatives evaluated in
the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1994a), the detailed analysis phases
integrate the results of areawide studies such as river impact, shoreline, ecological, cultural
resources, treatability, and background studies as well as information from operable
unit-specific limited field investigations (LFI) and qualitative risk assessments (QRA).

The FFS does the following things:

•	 updates and refines remedial action objectives (RAO), contaminants of concern
(COC), applicable or relevant and appropriate requirements (ARAR), and
remedial alternatives based on new information developed since the
development of the 100 Area Feasibility Study Phases I and 2 (DOE-RL
1994a) (additional risk assessment may be used to refine RAO and COC)

•	 performs detailed and comparative analysis of IRM alternatives.

The FFS is performed primarily to provide a detailed analysis of remedial action
alternatives for sites remaining on the IRM pathway as identified in the operable unit-specific
LFI reports.

The objective of the FFS is to provide decision makers sufficient information on
waste site conditions and remedial alternatives to allow them to make an appropriate and
timely decision on remediation of sites to be addressed through IRM. The FFS evaluates
alternatives identified in the 100 Area Feasibility Study Phases I and 2 (DOE-RL 1994a) and
considers new information on technologies, operable unit characteristics, and area wide
studies.

The 100-BC-5 Operable Unit represents a special case because the LFI did not
recommend keeping the operable unit on the IRM pathway. However, the operable unit
managers agreed to proceed with the FFS to document the applicable alternatives and to meet
previously agreed upon milestones.
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Concurrently, FFS are being prepared for some of the 100 Area source operable unit.
Source remediation is integral to successful remediation of groundwater; therefore, the
remediation of groundwater is closely tied to the remediation of the sources of contamination.
The source FFS currently under preparation are aimed at the high priority sites, mainly the
liquid waste- sites. - Remediation of these sites will likely play a major role i.^. remediation of
the groundwater by eliminating a pathway for continued contamination.

1.2 REPORT ORGANIZATION

The FFS is organized into the following sections:

•	 Section 1.0 - introduction and discussion of purpose of report and summaries
of 100 Area studies that support the FFS.

•	 Section 2.0 - operable unit background and summaries of operable unit-specific
reports.

•	 Section 3.0 - discussion of RAO including land use, COC, ARAB, and
remediation goals.

•	 Section 4.0 - detailed descriptions of the groundwater remedial alternatives
identified in the 100 Area FS including any modifications to the alternatives
based on new information concerning contaminants or technologies; discussion
of uncertainties associated with the alternatives.

•	 Section 5.0 - discussion of modeling efforts for FFS.

•	 Section 6.0 - discussion of detailed analysis methodology; detailed analysis
tables comparing each alternative to the CERCLA nine criteria.

•	 Section 7.0 - discussion of sensitivities associated with the key assumptions for
the FFS.

•	 Section 8.0 - comparative analysis of alternatives using the CERCLA nine
criteria.

•	 Appendix A - data evaluation for supplemental risk assessment.

•	 Appendix B - supplemental risk assessment.

•	 Appendix C - ARAR.

•	 Appendix D - general detailed alternative descriptions.

•	 Appendix E - cost models.
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1.3- SUMMARY OF THE HANFORD PAST-PRACTICE STRATEGY

The strategy streamlines the past-practice remedial action process with a bias for
action throiigh the use of ERA and IRM. The strategy focuses on reaching early decisions to
initiate and complete remedial projects and maximizing the use of existing data, coupled with
focused, short time-frame investigations where necessary.

Figure 1-3 depicts the interrelationships and sequencing of steps and activities that
must be integrated to bring an operable unit from field investigation through record of
decision (ROD). The diagram is consistent with the approach outlined in the Hanford
Past-Practice Strategy (DOE-RL 1991a). This figure provides a graphical description of the
entire process of characterization activities, risk assessments, treatability studies, and FS for
the high and low priority sites within an operable unit and for the operable unit as a whole.
Each of the figure elements and their interrelationships are described in the 100 Area
Feasibility Study Phases 1 and 2 (DOE-RL 1994a).

1.4 SUMMARY OF 100 AREA FEASIBILITY STUDY PHASES 1 AND 2

The 100 Area Phase 1 and 2 FS provided an evaluation of the known 100 Area
characteristics and identified the range of remedial alternatives that are most appropriate for
protection of human health and the environment for the entire aggregate area. The purpose
of the 100 Area FS was to:

•	 provide a generalized view of applicable and workable remedial technologies
as applied to the site contamination problems as a whole

•	 evaluate groups of sites based on similarity, as opposed to geographical
location and operable unit designation

•	 develop and screen remedial alternatives to be used in the detailed analysis
phase of the FFS for IRM or final FS for individual operable units.

The 100 Area Phase I and 2 FS consisted of four principal tasks:

•	 identify COC for the media of concern

•	 identify ARAR pertinent to all general response actions

• develop remedial alternatives (Phase 1) applicable to the 100 Area including
development of remedial action objectives, development of general response
actions, identification and screening of technologies and process options, and
assembly of remedial alternatives from representative technology types

•	 screen alternatives (Phase 2) developed in Phase I for impiementability,
effectiveness and costs to identify-those alternatives that warrant advancement
to the detailed analysis phase of future FFS.
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General response actions (GRA) and alternatives retained as a result of Phases 1 and 2
are evaluated in detail in the FFS. General response actions were identified as follows:

•	 no action
•	 institutional actions
•	 containment actions
•	 in situ treatment actions
•	 removal/treatment/disposal actions.

Alternatives retained from Phases 1 and 2 are listed in Table 1-1.

1.5 100 AREA WIDE AND AGGREGATE AREA STUDIES

The 100 Area aggregate studies and Hanford Site studies, such as the Hanford Site
background studies, provide integrated analyses of selected issues on a scale larger than an
operable unit. The 100 Area work plans (DOE-RL 1992a-d) address studies common to the
100 Area covering topics such as a river impact, shoreline, ecology, and cultural resources.
Results of these studies are summarized in the following sections. Details of the studies can
be found in the corresponding references.

1.5.1 Hanford Site Background

The natural inorganic chemical composition of groundwater in the unconfined aquifer
system beneath the Hanford Site is presented in Hanford Site Groundwater Background
(DOE-RL 1992e). The characterization effort identifies the types and concentrations of
inorganic analytes that exist naturally in the groundwater. Provisional threshold levels for 40
inorganic analytes developed in this effort are listed in the LFI. Background values for most
radionuclides and organic constituents have not been developed.

1.5.2 Hanford Remedial Action Environmental Impact Statement

In accordance with DOE Order 5400.4 and Chapter 10 Code of Federal Regulations
(CFR) Part 1021, the values of the National Environmental Policy Act (NEPA) of 1969 are
to be incorporated in the CERCLA process. Many of the NEPA values are addressed in the
detailed analysis of remedial alternatives within this FFS; however, Hanford Site and
areawide impacts are addressed by the Hanford Remedial Action Environmental Impact
Statement (HRA-EIS).

The HRA-EIS analyzes the impacts caused by remediating the CERCLA/Resource
Conservation and Recovery Act (RCRA) past-practice waste sites on the Hanford Site. The
NEPA strategy follows a tiered approach that allows the issues addressed in the HRA-EIS to
be incorporated into subsequent assessments by reference alone (40 CFR 1502.20). A draft
of the HRA-EIS was scheduled for public review in August 1994; however, the draft
HRA-EIS has been delayed for possibly up to two years. The final ROD for the HRA-EIS is
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scheduled for April 1995 and will also likely be delayed. In the interim, there is no
definitive land-use scenario for the 100 Area.

1.5.3 Ecological Studies

Bird, mammal, and plant surveys were conducted and reported in Sackschewsky and
Landeen (1992). Current contamination data has been compiled from other sources, along
with ecological pathways and lists of all wildlife and plants at the site, including threatened
and endangered species (Weiss and Mitchell 1992). Another report (Caldwell 1994),
discusses aquatic species on the Hanford Reach of the Columbia River; mapping activities of
vegetation on the site and efforts to survey species of concern; shrub-steppe bird surveys;
and mule deer and elk population monitoring. Report conclusions state that intrusive
activities, such as remedial actions, that are conducted inside the controlled-area fences will
not have a significant impact on the wildlife. Intrusive activities outside the controlled-area

-fences will have minimal impact on wildlife if the recommendations contained in the three
documents listed below are followed (Landeen et al. 1993):

•	 Bald Eagle Management Plan (Fitzner and Weiss 1994)

•	 Biological Assessment of Threatened and Endangered Species (Fitzner et al.
1994).

The ecology of the riverine and riparion zones associated with the Columbia River is
summarized in the Columbia River Impact Evaluation Plan (DOE-RL 1993a). Additional
information sources are included as references in the evaluation plan.

The DOE policy also states that site-specific ecological surveys will be conducted at
all site; where cleanup and remedial actions are performed.

1.5.4 Groundwater/River Interaction

Several projects are contributing to a better understanding of how contaminated
groundwater from the Hanford Site enters the Columbia River along the 100 Areas. This
topic was included in an earlier Tri-Party Agreement milestone that addressed 100 Areas
general investigations (M-30-00 series). A submilestone required 1) installing equipment and
2) initiating monitoring activities to perform long-term evaluation of river/aquifer interaction;
both milestone requirements were completed by September 1993. There are no subsequent
milestones, however, to present the results of the evaluation of interaction.

Automated equipment is installed in wells at each reactor area to measure water levels
at hourly intervals. Similar stations are operating at four reactor area to measure river stage
changes. Selected stations also contain sensors to record temperature and electrical
conductivity. In the 100 H Area, simultaneous recording of water levels, temperature, and
conductivity are being made in the nearshore river, in riverbank seepage, and in a shoreline
monitoring well. All of these stations will be operated for a time period sufficient to
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describe daily, weekly, and seasonal river cycles (most stations will have meet this objective
by Fall 1994). Operation of the equipment and selected results are described in annual
progress reports (e.g. Campbell 1994).

Monitoring activities include data collection by the equipment just described, as well
as data collected for operable unit sampling tasks, as listed in work plans. Groundwater,
riverbank seepage, and shoreline sediments are all sampled as part of operable unit sampling.
Nonenvironmental restoration program activities, such as RCRA groundwater monitoring and
sitewide environmental surveillance conducted under DOE Order 5400. 1, also contribute data
that are relevant to river/aquifer interaction investigations. A summary of water quality data
from near-river monitoring wells, riverbank seepage, and nearshore river water is presented
in Peterson and Johnson (1992). Riverbank seepage, shoreline sediment, and river water
data for sampling activities conducted for the environmental restoration program are
published in DOE-RL (1992f) and WHC (1993a). The data are also available from the
Hanford Environmental Information System.

Interpretation of river/aquifer interaction data is in progress. Initial results show that
groundwater is affected by river stage changes in several ways. River fluctuations can be
observed as water level changes in wells throughout the reactor areas, with a time lag and
amplitude decrease occurring as the well's distance from the river increases. This
information has potential use for inferring aquifer hydraulic properties (e.g. McMahon and
Peterson 1992). River stage changes also affect water quality, but only within several
hundred feet of the river, and to varying degrees depending on the magnitude and duration of
stage changes. Evidence for some degree of groundwater dilution by river water prior to
crossing the channel interface is found in river bank seepage concentrations of contaminants.
Seepage concentrations are almost always intermediate between values in shoreline wells and
nearshore river water (Peterson and Johnson 1992).

An understanding of the physical and chemical environment at the aquifer/river
interface, and of the processes occurring at the interface, is fundamental for assessing the
impact of Hanford Site groundwater on Columbia River water quality and ecosystems. It is
also relevant in assessing the performance of remediation activities. Continued investigation
of aquifer/river exchange is strongly encouraged to support future records of decision for
environmental restoration.

1.5.5 Investigations of Chromium in Groundwater

An effort is underway to describe how chromium moves with groundwater and where
chromium fixation might occur (DOE-RL 1993a). This study of chromium speciation looks
at the concentrations and valence state of chromium in the unconfined aquifer, at the
interface between the aquifer and the river, and in the nearshore river. Analysis of the
various valence states in sediments and periphyton coatings on sediments is included, along
with tests involving potential changes in valence state that occurs when groundwater is mixed
with river water. Initial interpretations suggest that some hexavalent chromium in
groundwater is reduced to the less-toxic and less-mobile trivalent state at the aquifer/river
interface.
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1.6 SUMMARY OF 100 AREA GROUNDWATER TREATABILITY STUDIES

Treatability tests were conducted on groundwater samples collected from the
100-HR-3 Groundwater Operable Unit to collect data on treatment technologies. The
100-HR-3 Operable Unit consists of the groundwater beneath the 100 H and
100 D/DR Areas; constituents in the operable unit include chromium, nitrate, and uranium.
Bench-scale tests of biodenitrification used batch studies to determine if biodenitrification
could reduce the nitrate concentration to a residual of <45 mg/L (as NO,), the current
maximum contaminant level (MCL) as defined in the Safe Drinking Water Act (SDWA)
(40 CFR 141). The tests were conducted under the 100-HR-3 Groundwater Treatability Test
Plan (DOE-RL 1992f), the Treatability Study Program Plan (DOE-RL 1992g), and the 100
Area Groundwater Biodenitriftcation Bench-Scale Treatability Study Procedures (Peyton and
Martin 1993). The results of the test are presented in 100 Area Groundwater
Biodenitriffication Bench-Scale Treatabilfty Study -- Final Report (Peyton 1994).

Treatability tests were also conducted to test the removal of chromate, nitrate, and
uranium (VI) using precipitation/reduction and/or ion exchange treatments. The tests are
described in the 100-HR-3 Groundwater Treatability Test Plan (DOE-RL 19920. Procedures
for the tests are specified in 100-HR-3 Area Groundwater Treatment Tests for Ex Situ
Removal of Chromate, Nitrate, and Uranium (VI) by Precipitation/Reduction and/or Ion
Exchange (WHC 1993a); results are presented in Treatment Tests for Ex Situ Removal of
Chromate, Nitrate, and Uranium (VI) from Hanford (100-HR-3) Groundwater Final Report

- --- ­(WHC -1393b). Results of each test are summarized in the following sections.

1.6.1 Precipitation/Reduction

1.6.1.1 Sulfide Precipitation. A ferrous sulfate/sodium sulfide method was tested to first
reduce the chromium (VI) to chromium (III) and then to coprecipitate the reduced chromium
with the resulting ferric hydroxide and/or ferric sulfide (WHC 1993b). The possible
reduction and/or precipitation of uranium was also investigated. The ferrous sulfate/sodium
sulfide treatment was effective at removing the chromium (decontamination factor [DF] of
64); however, the treatment failed to remove uranium or nitrate and generated significant
quantities of sludge. (The DF is defined as the original concentration of the contaminant
divided by the concentration after treatment. A DF <2 is considered insignificant.) The
method resulted in a colloidal suspension which was not removed by centrifugation.

1.6.1.2 Brushite Coprecipitation. Disodium hydrogen phosphate was used to precipitate
brushite from the contained calcium ion naturally present in the groundwater to determine the
potential for removing uranium. The incidental removal of chromate from solution by
coprecipitation with brushite was also investigated. The brushite treatment produced
significant DF for uranium (DF = 32). This treatment did not result in significant DF (>2)
for chromate and had little effect on nitrate concentrations. Because neither precipitation
method resulted in removal of both chromate and uranium and because both generated
significant quantities of sludge or flocculent, no further tests were conducted.
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1.6:2 Ion Exchange

Three different strong-base anion exchange resins were tested based on
recommendations of resin manufacturers (Dowex 21K" from Dow Chemical Company and
Amberlite 402" and 410" from Rohm and Haas Company). All three resins had excellent DF
for uranium (90±70 to 110±70) and chromate (60±46 to 90±12). The Dowex 21K" had a
much higher DF for nitrate (40±20) than the Amberlite 410" (12±2) or Amberlite 402"
(6±1). The Dowex 21K" removed the high concentration of contaminants down to the level
of detection for several hundred column volumes.

The test was a full factorial experiment, which means that all combinations of the
variables of interest were explored. Tests conducted included batch tests, equilibrium tests,
and breakthrough tests. Equilibrium tests showed that the adsorption potential for Dowex
21K" for uranium and chromate was far higher than the amount of groundwater available for
spiking.

The following summarizes the results of the batch anion exchange resin test results:

•	 No pretreatment requirements were identified in the treatability tests; however
a prefilter is recommended for field application.

•	 The optimum resin for treatment of chromate, nitrate, and uranium based on
the results of the tests is Dowex 21K", a strong-base anion exchange resin.

•	 No breakthrough was observed in water from well 199-114-4 for chromium or
uranium. Nitrate showed breakthrough after 445 column volumes. The
concentrations from this well were 84,600 ppb nitrate, 49 ppb uranium,
65.5 ppb chromate, and 79.4 ppb total chromium.

•	 Breakthrough for water from well 199-D5-15 occurred at 450 column volumes
for nitrate and 1,100 column volumes for chromium. Initial concentrations
were 49,700 ppb nitrate, 12 ppb uranium, 1,930 ppb chromate, and 2,025 ppb
total chromium. Breakthrough for chromium occurred at 100 ppb; therefore,
1925 ppb was taken up by the ion exchange resin. The capacity of the
Dowex 21K" is 2.79 µg chromium per mg of resin based on the test results for
this well water.

•	 No degradation of resin or resin life was noted during multiple cycles.

•	 During the multiple cycles, the contaminant concentrations were below the
performance goals with the exception of uranium. This may not be too
significant because the levels of uranium introduced in the test were much
higher (8 times) than typical 100 Area groundwater uranium concentrations.

•	 The ion exchange was eluted with 4 to 5 column volumes of 4 M sodium
chloride then washed with one to two column volumes to regenerate the resin
for reuse. The concentrations in the eluate were typically several hundred
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thousand ppb chromium, ten million ppb nitrate, and thirty thousand ppb
uranium. Both the eluate and wash contained uranium and were considered
mixed waste.

As part of the breakthrough tests, a low flow rate (16 column volumes per hour
f1 A	 ..... r	 g .... ..oUminr3 	 ]) test using groundwater spiked with 700 ppb uranium, 1,770 ppb chromium'T7-t 
(VI), 2,020 ppb total chromium, and 192,300 ppb nitrate showed that 1,800 column volumes
were insufficient to show breakthrough for uranium. Chromium concentrations at 1,800
column volumes were near the performance level at 3% to 4% of original concentrations.
Nitrate showed breakthrough at 350 column volumes, which corresponds to a resin loading
of 1.1 milliequivalents/milliliter (meq/mL) of wet conditioned resin. This loading is very
close to the theoretical capacity of 1.2 meq/mL for the Dowex 21K" resin. (Breakthrough is
defined as 50% of the original concentration.)

A high flow rate (27 column volumes per hour [5.7E-4 gal/min]) test using
groundwater spiked with 820 ppb uranium, 2,100 ppb chromium, 1,990 ppb chromate, and
212,700 ppb nitrate showed no breakthrough for chromium; however, the test was ended
prematurely due to equipment failures. Uranium concentrations were slightly higher in the
effluent than in the slow flow rate test which may indicate that the kinetics of uranium
adsorption are slow. The uranium concentration was always less than the performance level
(22 ug/L).

1.7 P"T-SCALE TREATABILITY STUDY

Milestone M-15-06E requires that DOE being pilot-scale pump and treat operations
for 100-HR-3 Operable Unit by August 1994. The pilot-scale is to address chromium.
Assuming the pilot scale is successful, it would continue to operate until the ROD.
Full-scale operation would be implemented if it were determined to be the selected remedy
under the 100-HR-3 ROD. If the pump and treat operation is the selected remedy under the
ROD it would continue until the three parties evaluate the operation using the following
criteria:

1) Hexavalent chromium measured in wells near the Columbia River fall below
the Model Toxics Control Act (MTCA) standard for chromium of 50 µg/L for
two consection sampling periods.

2) Sampling of water occurring in the river bottom substrate environment, where
springs are suspected to discharge contaminated groundwater, in concentrations
representative of the plume, indicates that hexavalent chromium in this
environment is below and will remain below the chronic Ambient Water
Quality Criterion for the protection of freshwater aquatic life for hexavalent
chromium (11 µg/L) set by the EPA.

3) Groundwater/Columbia River interaction studies, numerical models or physical
models indicate that predicted levels of hexavalent chromium within the
riverbed substrate environment, where contaminated groundwater is suspected
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to discharge, in concentrations representative of the plume, are below the
chronic Ambient Water Quality Criterion for the protection of freshwater
aquatic life for hexavalent chromium (11 µg/L) set by the EPA.

4) Biological surveys, such as aerial photographic records, of Columbia River
sections where contaminated groundwater discharges may reasonably be
expected to occur, indicate that contemporary salmonid redd distributions are
at concentrations and locations expected if hexavalent chromium were not an
influence.

5) The effectiveness (including cost/unit of hexavalent chromium removed) of the
treatment technology does not justify further operation.

6) An alternate treatment technique, such as chemical reduction of the hexavalent
chromium to a less toxic valence, that is more effective or is less costly is
substituted.

Assumptions associated with the Tri-Party Agreement Change Control Form (Ecology
et al. 1994) for the pilot-scale treatability test are as follows:

•	 The LFI activities do not identify hexavalent chromium data inconsistent with
data to date.

•	 The QRA justifies the need for remediation.

•	 Treated effluent containing contaminants above State water quality standards
can be disposed of the soil column or aquifer.

•	 Hazardous, radioactive and/or mixed waste (e.g. resins) will be stored and/or
disposed of on-site at locations as agreed to by the three parties.

•	 Bench-scale tests will confirm treatment assumptions.

•	 The pilot-scale treatability test will be performed in accordance with the
100-HR-3 Groundwater Treatability Test Plan (DOE-RL 1992f).

The Pilot-Scale Treatability Test Plan for the 100-HR-3 Operable Unit (DOE-RL
1994b) provides an outline for the pilot-scale test using the Dowex 21K° resin in an ion
exchange pump and treat system.

1.8 KEY ASSUMPTIONS FOR FFS

The key assumptions which form the basis for the FFS are as follows:

•	 The purpose of the IRM is to address an identified threat to human health or
the environment.
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•	 The objectives of the FFS are to protect the Columbia River and to abate
offsite migration of contaminants.

• To meet the objectives, the alternatives are aimed at containment and control
of contaminant plumes. (The alternatives are not designed for mass reduction
or aquifer cleanup.)

•	 The occasional-use scenario is assumed for the operable unit.

•	 For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to
the year 2008. At this time it is assumed that any final action will be
implemented, be it a continuation of the IRM or a redirection of the action.

• The 100 Area Feasibility Study Phases 1 & 2 (DOE-RL 1994a) forms the basis
for the alternatives evaluated in the FFS. Additional alternatives or deviations
from the alternatives are only considered when the defined alternative does not
meet the operable unit specifics. The CERCLA does, however, allow the
flexibility of specifying different process options at any point in the RI/FS
process if warranted by site circumstances.

•	 Disposal to the Environmental Restoration Disposal Facility (ERDF) is
assumed for all solid wastes generated. This includes the assumption that
sufficient space is available and that the facility will be operating on a schedule
consistent with the IRM.

Each of these key assumptions is discussed in Sections 2.0 through 6.0 of the FFS.
The sensitivities associated with these assumptions are discussed in Section 7.0.
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Figure 1-1 Hanford Site
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Table 1-1 Alternatives Retained from 100 Area Feasibility Study

Alternative Description Recommendation

GW-I No Action	 - Retain for detailed analysis and risk
assessment data.

GW-2 Institutional:	 Water-rights and deed restrictions Retain to preserve range of GRA to be
Groundwater monitoring evaluated in FFS.
Columbia River as alternate water supply

GW-3 Containment: 	 Slurry walls Retain to preserve range of GRA to be
Extraction wells evaluated in FFS.

GW-4 In Situ	 Biodenitrification Retain as an in situ treatment action.
Treatment:	 Air stripping

GW-5 Removal,	 Extraction wells Retain as a removal, treatment, and
Treatment,	 Biodenitrification disposal action based on chemical
& Disposal:	 Chemical oxidation, precipitation, and treatment processes.

chemical reduction
Media filtration and ion exchange
Cement-based solidification
Injection into aquifer
ERDF

GW-6 Removal,	 Extraction wells Retain as a removal, treatment, and
Treatment,	 Biodenitrification disposal action based on physical
& Disposal:	 Air stripping, forced evaporation, media treatment processes.

filtration, and reverse osmosis
Cement-based solidification
Crib disposal, vaults, and trenches/pits
ERDF

GRA = general response action
FFS = focused feasibility study
ERDF = Environmental Restoration Disposal Facility
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2.0 OPERABLE UNIT BACKGROUND

The 100-BC-5 Operable Unit is located in the north-central portion of the Hanford
Site along the southern shoreline of the Columbia River (see Figures 1-1 and 1-2). The site
is approximately 45 km (28 mi) northwest of the city of Richland and encompasses
approximately 3.0 km2 (1.1 mil). It lies predominantly within Section 11, the southern
portion of Section 2, and the western portion of Section 12 of Township 13N, Range 25E.
The 100 B/C Area lies approximately between the north/south Washington State coordinates
N143700 and N145500 and east/west coordinates E564200 and E566800. Outfall structures
and river effluent pipelines will be addressed by an ERA.

Since the preparation of the 100 Area Feasibility Study Phases I and 2 (DOE-RL
1994a), additional data has been collected relevant to the 100 Area in general, as well as the
100 B/C Area and the 100-BC-5 Operable Unit specifically. An LFI and QRA were
performed for the operable unit and aggregate area studies were performed to evaluate
cultural resources, area ecology, and the Columbia River and its sediments.

2.1 LIMITED FIELD INVESTIGATION

As part of the LFI, ten new groundwater monitoring wells were installed in the
100-HR-3 Operable Unit. These wells were constructed to help define groundwater quality:

•	 in areas of potential public or environmental exposure
•	 immediately downgradient of priority source operable unit waste sites.

Well locations are shown on Figure 2-1.

Groundwater samples were collected from these wells and existing monitoring wells.
Samples were collected over five rounds of sampling. Analyses were conducted for organic,
inorganic, and radioactive constituents. Concentrations for strontium-90 and chromium are
presented in Figures 2-2 and 2-3. Soil samples were collected during well drilling activities
and analyzed for physical properties. The data derived from this sampling and analysis effort
were used to perform the QRA (WHC 1993c) and the supplemental risk assessment
(Appendix B). Table 2-1 presents the maximum concentrations identified in the 100 B/C
Area in the aquifer, in the near-river wells, in the springs and seeps, and in the river.
Results of the LFI indicated an IRM for the 100-BC-5 Operable Unit was not warranted.
However, the unit managers agreed to proceed with the FFS to document applicable
alternatives for any future actions that may be necessary following source remediation and
continuing activities.

2.2 CULTURAL RESOURCES REVIEW

In compliance with Section 106 of the National Historic Preservation Act, and at the
request of Westinghouse Hanford Company (WHC), the Hanford Cultural Resources
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Laboratory (HCRL) conducted an archaeological survey during fiscal year 1991 of the
100 Area reactor components on the Hanford Site (Chatters et al. 1992). This survey was
conducted as part of a comprehensive cultural resources review of the 100 Area CERCLA
operable units in support of CERCLA characterization activities. The work included a
literature and records review and pedestrian survey of the project area following procedures
established in the Hanford Cultural Resources Management Plan (Chatters 1989).

The 100 B/C Area consists of approximately 441 ha (1089 acres), of which nearly
30% (133 ha (329 acres]) was surveyed. Most of this operable unit is on the gently sloping
Pleistocene terrace ranging from 133 m (436 ft) above sea level on the north edge to 153 m
(501 ft) above sea level at the southern boundary. The remainder of the area is a steeply
sloping bank (1:10, i.e., 10% grade) that extends down to the Columbia River shoreline. An
extensive gravel beach is exposed along the north boundary of the operable unit at low water.
On the upstream end of the operable unit, the bank is less steep, broadening into a gently
sloping (1:50, i.e., 2% grade) gravel flat, 150 m (492 ft) wide. Archeological survey
efforts were concentrated along the shoreline and the undisturbed periphery around the
reactor complex.

Two archaeological sites (H3-17 and 45BN446) and a single isolated artifact
(45BN430) were located within the 100 B/C Area. Site H3-17 is located on the high terraces
occupied by the reactor facilities and may be affected by CERCLA activities. Site 45BN446
is at risk because it may be located near frontage roads or launch facilities and may be
affected by CERCLA activities. Figure 2-2 shows the areas of the operable unit that have
been surveyed for cultural resources.

Evaluation of the significance of all sites discovered in fiscal year 1991 will likely be
conducted in the future. The DOE is currently considering negotiating a programmatic
agreement with the Washington State Historic Preservation Office, the Advisory Council for
Historic Preservation, and affected Native American Tribes to aid in the mitigation of affects

-- -	 to significant historic properties that are within or affected by contamination from CERCLA
operable units. All work and road building associated with CERCLA activities in the 100
Area will be reviewed by HCRL and DOE personnel and plans will be adjusted to avoid
impacts to cultural resources whenever possible.

2.3 COLUMBIA RIVER STUDIES

The Columbia River Comprehensive Impact Assessment (CRCIA), established in
Tri-Party Agreement Milestone M-13-80, will evaluate the current human and ecological
risks to the Columbia River attributable to past and present activities on the Hanford Site.
The CRCIA is being conducted by Pacific Northwest Laboratory (PNL). Human risk from
exposure to radioactive and hazardous materials will be addressed for a range of river use
options. Ecological risk will be evaluated relative to the health of the current river
ecosystem (Eslinger et al. 1994).
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2.4 - RISK ASSESSMENT

A QRA was performed for the 100-BC-5 Operable Unit. In addition, the QRA was
reviewed and expanded to facilitate evaluation of a final operable unit action at 100-BC-5.
The following sections describe the risk assessment activities and results. Appendix A
presents an analysis of all rounds of 100-BC -5 LFI data and Appendix B is a report of the
supplemental risk assessment conducted for the operable unit.

2.4.1 Qualitative Risk Assessment

The purpose of the QRA at the 100-BC -5 Operable Unit was to focus on a limited set
of human and environmental exposure scenarios to provide sufficient information to support
defensible decisions on the necessity of IRM.

2.4.1.1 Data Used in QRA. The QRA used the first three rounds of LFI groundwater
sampling data. The data were evaluated for consistency and compliance with EPA guidance
(EPA 1989). Data from all wells were used to identify a maximum concentration. This
maximum concentration was then used in the calculation of human health risk. For the
ecological evaluation, maximum concentration data from near-river wells only were used.
This data represented a conservative estimate of concentrations available for biological
exposure at the groundwater/river interface.

2.4.1.2 Exposure Scenarios. Frequent- and occasional-use exposure scenarios were
evaluated in the human health QRA to provide bounding estimates of risk consistent with the
residential and recreational exposure scenarios presented in the Hanford Site Risk Assessment

Methodology (HSRAM) (DOE-RL 1994c). Human exposure was limited to ingestion of
contaminated groundwater, inhalation of volatile contaminants during water use, and external
exposurg to radionuclides.

The results of the human health risk estimates for carcinogens are grouped into the
following categories based on lifetime incremental cancer risk (ICR):

•	 high
	

>I x 10-1
•	 medium
	

1 x 10' to I X IV
•	 low
	

1x10'to1x10'
•	 very low	 < I x 10 -6.

Human health risk associated with the occasional-use scenario of medium or high ICR
or a hazard index (HI) > 1 keeps a waste site on the IRM pathway. Contaminants with
hazard quotients (HQ) > 1 were identified as contaminants of potential concern (COPC).
The results of the ecological risk assessment were evaluated in terms of an ecological hazard
quotient (EHQ). Any contaminant with an EHQ > 1 was identified as COPC.

The frequent-use scenario assessment identified bis(2-ethylhexyl)phthalate, tritium,
carbon-14, strontium-90, and technetium -99 as COPC. The occasional-use scenario resulted
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in the identification of only one contaminant with an ICR > 1 x 10-6 - strontium-90.
However, the ICR for strontium-90 (2 x 10') is in the low range.

Ecological scenarios were evaluated using biological endpoints which live in or near
the Columbia River. The ecological risk assessment identified potential risks from aluminum
and chromium based on exceedances of Ambient Water Quality Criteria. These exceedances
were based on the maximum concentrations detected in the near river wells. No allowance
was made for environmental attenuation. These constituents were not identified in the river;
the concentrations are significantly reduced by the mixing and dilution action of the river.

2.4.2 Supplemental Risk Assessment

In addition to the QRA and based on agreement of the parties to the Tri-Party
Agreement (see Appendix B), some additional risk assessment efforts were performed in
support of this FFS. This supplemental risk assessment reviewed data from all rounds of
LFI groundwater sampling and included an additional exposure pathway through fish
ingestion. Because volatile contaminants were not identified as COPC in the operable unit,
the inhalation pathway was not assessed. Likewise, external exposure to beta emitters (such
as strontium-90) is generally not a health risk; therefore, this pathway was excluded from the
supplemental risk assessment.

2.4.2.1 Data Used in Risk Assessment. This supplemental risk assessment reviewed all
five available rounds of data for consistency (see Appendix A); however, only the last two
rounds (spring and fall 1993) were used in the risk calculation. The last two rounds
represent the most equilibrated data (i.e., completion of new wells has in some instanced
artificially elevated metals concentrations; these concentrations generally equilibrate within a
few rounds of sampling). Data from the near-river wells were used in the supplemental risk
assessment because groundwater concentrations in these wells represent conservative
estimates of the concentrations in spring water that could potentially be ingested.
Appendix A of this FFS report describes the data evaluation used in the supplemental risk
assessment.

2.4.2.2 Exposure Scenarios. The scenarios and pathways for this risk assessment were
discussed and selected by the 100 Area Tri-Party unit managers. The occasional-use
(i.e., recreational) exposure scenario, as described in the QRA, was used as the basis for the
supplemental risk assessment with an additional pathway through fish ingestion. The purpose
of the exposure assessment was to estimate the magnitude, frequency, duration, and route of
exposure to the COPC that human receptors may experience. This exposure information was
then integrated with appropriate toxicity information to provide an assessment of the nature
and extent of any health threats from the COPC. The primary components of an exposure
assessment are identification of potential human receptor populations and exposure pathways,
exposure point concentration, and the quantification of contaminant intakes. The results of
the supplemental risk assessment are presented in Tables 2-1 and 2-2. The results of the
supplemental risk assessment were the same as the original QRA in that only strontium-90
had an ICR > 1 x 10'; again, this ICR is within the acceptable low range.
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2.4.2.3 Ecological Risk Assessment. No additional risk assessment beyond the QRA was
performed on ecological receptors.
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Figure 2-4 Cultural Survey Areas
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Table 2-1 Summary of Maximum Concentrations for Contaminants of
Potential Concern

Analyte Maximum Maximum Maximum Maximum River
Groundwater Groundwater Spring Concentration

)
Concentration

[
C
f
oncentration Concentration

--(Ati 1 eHs) _. ____ ^Nlear River YYell])

Strontium-90 (pCi/L) 130 130 6.3 0.6

Aluminum (mg/L) 0.291 0.327 0.268 0.0382

Chromium (mg/L) 0.0268 0.036 0.0541 ND	 J1
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Table 2-2 Summary of Human Health Risks Data from Supplemental
Risk Assessment [ for the 100-BC-5 Operable Unit

Carcinogenic Parameters

Parameter Intake
mg/kg-d

ICR

RADIONUCLIDES

Strontium-90* 5.3E+04 213-06

Technetium-99 4.6E+04 6E-08

Tritium 5.1E+06 3E-07

ORGANIC COMPOUNDS

Bis(2-ethylhexyl)Phthalate 2.8E-06 4E-08

Trichloroethene 2.3E-07 313-09

TOTAL ICR 213-06

* indicates criterion exceeded
ICR: incremental cancer risk

Noncarcinogenic Parameters

Parameter Intake
mg/kg-d

HQ

INORGANIC CONSTITUENTS

Chromium 0.000031 0.006

WET CHEMISTRY AND ANIONS

Nitrate as N 0.0078 0.005

ORGANIC COMPOUNDS

Bis(2-ethylhexyl)phthalate 0.000015 0.0007

Trichloroethene 0.0000012 0.0002

TOTAL HI 0.01

HQ: hazard quotient
HI: hazard index

' Supplemental risk assessment was based on an occasional-use scenario and analytical data only from the
near-river wells from the last two sampling rounds.
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Table 2-3 Columbia River Fish Concentrations, Intakes, and Risk Summary

Fish Source Area Strontium-90
Concentration

pCi/g

Intake
pCi

ICR

Whitefish-carcass 100 N 3.2E-02 9.5E+03 3E-07

Carp-carcass 100 N 1.1E-02 3.4E+03 lE-07

Bass-carcass 100 F 3.0E-02 8.8E+03 3E-07

ICR: ia..,re:^.e.^. al ca^.cer rsk
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3.0 REMEDIAL ACTION OBJECTIVES

The RAO are medium-specific or operable unit-specific objectives for protecting
human health and the environment. The RAO are based on the land-use, COC, ARAR,
exposure pathways, and specify remediation goals so that an appropriate range of remedial
options can be developed for analysis. This section presents the steps taken in refining the
initial RAO (defined in 100 Area FS [DOE-RL 1994a]) based on a more thorough evaluation
of the 100 Area groundwater operable unit data from the LFI reports.

The RAO refinement process begins with the refinement of COPC for the
groundwater operable unit. This information is used to ensure that remedial alternatives
being considered in this FFS can adequately address the types of contaminants and to
facilitate the refinement of ARAR. The RAO also provide the basis for developing the GRA
that will satisfy the objectives of protecting human health and the environment. The RAO
are defined as specifically as possible without limiting the range of GRA that can be applied.

The RAO for protecting human receptors express both a contaminant level and an
exposure route. Remedial action objectives for protecting the environment are expressed in
terms of the medium of interest and target clean-up levels, because the intent of the remedial
action is to preserve or restore the medium of interest.

Remedial action objectives are based on CERCLA guidance (EPA 1988).
Assumptions used to develop RAO for the 100-HR-3 Operable Unit include:

•	 The main objectives are protection of the river and abatement of migration of
contaminated groundwater plumes outside the operable unit.

•	 The recreational exposure scenario is assumed.

•	 The IRM will continue to the year 2008, at which time the final action for the
operable unit will be implemented, or until cleanup goals are met. (This
assumption is for costing purposes and does not represent the final cleanup
period.)

•	 Based on the QRA for the occasional-use scenario, all identified COPC were
within acceptable human health risk ranges (i.e., ICR of 1 x 10' to 1 x 10' or
an HQ < 1). Therefore, the potential risk from the operable unit is to the
environment.

The RAO for environmental protection are:

•	 control groundwater movement to prevent release of COC from groundwater
to surface water that would result in concentrations in the river in excess of
Ambient Water Quality Criteria
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•	 prevent destruction of critical habitat; minimize destruction of noncritical
habitat; prevent adverse impacts to threatened or endangered species

•	 prevent erosion of soil during remediation that would contribute to surface
water concentrations greater than the Ambient Water Quality Criteria for the
COC in surface water.

Discussion supporting the RAO is given in the subsections below.

3.1 LAND-USE

Although the QRA uses frequent- and occasional-use scenarios (corresponding to
residential and recreational uses respectively), there are no residential or recreational
land-uses in the 100 Area at this time. The Hanford Future Site Uses Working Group
(HFSUWG 1992) recommended the 100 Area be considered for the following four potential
future land-uses:

•	 Native American uses
•	 limited recreation, recreation-related commercial uses and wildlife
•	 B Reactor as a museum/visitor center
•	 wildlife and recreation.

None of the group's recommendations included potential future residential use by
definition; however, the scenarios include a range of restricted and unrestricted uses. The
DOE currently limits the access to the 100 Area; this access restriction is assumed to
continue during the IRM period. Therefore, for purposes of the FFS and given the relative
timeframe of the IRM, the recreational scenario will be used to determine remedial action
goals for the IRM. As defined in the past-practice strategy, the 100 Area will be
reevaluated, including a comprehensive baseline risk assessment, in the future for removal
from the NPL. Land-use will be reevaluated at that time.

3.2 CONTAMINANTS OF CONCERN

This section refers to two groups of contaminants, COPC and COC. The first group,
COPC, was initially identified in the LFI (DOE-RL 1993b) as contaminants with the
potential of having an adverse impact on human health or the environment. The second
group is the COC which are refined from the list of COPC. In the context of the FFS, COC
are those constituents that must be addressed by remedial actions. The CERCLA requires
that actions selected to remediate hazardous waste sites be protective of human health and the
environment. In order to support this requirement, COPC identified in the LFI and the
supplemental risk assessment are refined to COC for the FFS.

The COPC identified in the LFI were bis(2-ethylhexyl)phthalate, tritium, carbon-14,
strontium-90, and technetium-99 based on the first three rounds of LFI data. Subsequent
analysis performed in the supplemental risk assessment considered all five rounds of data and

3-2



DOE/RL-94-59
Draft A

determined that the last two rounds were most representative because high concentrations
associated with well completion had equilibrated to more realistic values (see Appendices A
and B). The supplemental risk assessment identified strontium-90 as COPC. Based on the
QRA and the supplemental risk assessment, no human health COC for the 100-BC-5
Operable Unit were identified. Strontium-90 concentrations resulted in a ICR of < 1E-4; this
represents the largest risk associated with the operable unit. While strontium-90 is not a
COC, it was chosen as the contaminant to be considered in the FFS by the unit managers.

For environmental receptors, aluminum and chromium were identified as potential
COPC based on an exceedance of ARAR. The values used in the QRA represent maximum
concentrations in the near river wells. These concentrations result in a very conservative
estimation of risk because the risks associated with the actual river/groundwater interface
have not been determined. In addition, a Comprehensive River Study is underway to identify
risk associated with the Columbia River. Effects from the 100-BC-5 Operable Unit are being
evaluated in this study. Therefore, actions for the operable unit based on ecological risk will
be deferred pending the results of ongoing studies.

3.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 121 of CERCLA requires that any remedial action selected for a Superfund
site be protective of human health and the environment. A component of an action's
protectiveness is its ability to comply with ARAR. An ARAR is a promulgated Federal or
State environmental cleanup standard, standard of control, substantive environmental
protection requirement, criteria, or limitation. It must be either:

•	 "Applicable," (i.e., specifically addressing the substances, location, or action
being considered).

•	 "Relevant and appropriate," (i.e., addressing a situation sufficiently similar to
that encountered at the CERCLA site that its use is well suited to the particular
site). A standard or criterion must be both relevant and appropriate to be an
ARAR.

There are three categories of ARAR:

•	 chemical-specific ARAR - numerical values or methodologies used to
determine acceptable concentrations of a contaminant

•	 location-specific ARAR - requirements that dictate or restrict actions at or
surrounding the CERCLA site because of sensitive or unique conditions

•	 action-specific ARAR - technology or activity-based requirements or
limitations on actions taken with respect to hazardous waste.

In addition to ARAR, to-be-considered (TBC) guidance consists of nonpromulgated
criteria, advisories, guidelines, or proposed regulations. Since TBC guidance is not legally
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binding, it does not have the status of ARAR; however, TBC are identified and considered if
ARAR do not exist for the substances or situations of concern or the ARAR alone would not
be sufficiently protective.

The ARAR and TBC used in the analysis of alternatives for the groundwater operable
unit FFS are identified in Appendix A. Table 3-1 lists the chemical-specific ARAR and TBC
for the COPC for the operable unit. The current MCL for strontium-90 is 8 pCi/L; the
proposed MCL is 42 pCi/L. These levels are, however, based on a residential exposure
scenario.

The implementation and operation of the remedial alternatives may result in the
generation of low-level or mixed waste. The proposed disposal for these wastes would be to
the ERDF (if unavailable to meet the required schedule, then existing facilities such as
W-025, would be used until the ERDF is available). The ARAR and TBC for the ERDF are
not included in the ARAR tables for the FFS. These are addressed in the Remedial
Investigation and Feasibility Study Report for the Environmental Restoration Disposal Facility
(DOE-RL 1994d). Waste acceptance criteria have not yet been developed for ERDF.

3.4 PRELIMINARY REMEDIATION GOALS AND POINTS OF COMPLIANCE

Based on the recreational exposure scenario, the human-health based concentration for
strontium-90 at an ICR of 10' is 6,600 pCi/L (this is based on 2 L/d ingested for 7 d/yr for
30 yr as recommended in HSRAM). The point of compliance for this PRG would be the
near-river wells.

Because protection of the river is the goal of the FFS and because the greatest
perceived ecological threat is to the eggs and fry of the fish, the point of compliance for
ecological PRG should be at the groundwater/river interface. However, monitoring of this
interface is difficult. Therefore, the proposed point of compliance is the near-river wells as
defined in the QRA. The PRG for this compliance point would be 50 µg/L measured in two
consecutive sampling rounds as established in the Tri-Party Agreement Change Control Form
M-15-93-02 (Ecology et al. 1994). Chromium concentrations below the chronic Ambient
Water Quality Criterion of 11 µg/L as measured in the substrate are considered alternate
PRG. These PRG represent screening criteria for the FFS. Final remediation goals will be
set in the ROD.
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Constituent Safe Drinking Water Act RCRA MTCA EPA Water Washington
Subpart F (groundwater/ Quality Criteria Water Quality

(e) surface water) (chroniclacute) Standards
Primary MCI.G (b) Secondary Proposed (f) (g) (chronic/acute)
MCL (a) MCL (c) MCL (d)

Aluminum 50 to 200 1	 146.7/1984

Chromium 100 100 -- -- 1	 50 80/810 11 1 16 11/16

Strontium-90 8 42

NOTE: All units for radionuclides in pCi/L; all other units in ug/L.
(a) 40 CFR 141.16 (radionuclides), 40 CFR 141.61 (organics), 40 CFR 141.62 (inorganics), as amended at 56 FR 31838 July 17, 1992
(b) 40 CFR 141.50 and 51 as amended at 56 FR 31838 July 17, 1992
(c) 40 CFR 143.3 as amended at 56 FR 3597 January 30, 1991 - TBC under federal regulations, possible ARAR under MTCA
(d) 56 FR 33120 July 18, 1991 - Proposed rules - TBC
(e)
(()

40 CFR 264.94
WAC 173-340-720, Model Toxics Control Act, Groundwater Cleanup Standards, Method B and WAC 173-340-730 Surface Water Cleanup Standards,

Method B
(g) EPA's "Quality Criteria for Water 1986" and EPA's "Update A2 to Quality Criteria for Water 1986" - TBCs for surface waters only

It	
(h) WAC 173-201A-040, Toxic Substances - applies to surface waters only
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4.0 ALTERNATIVES DEVELOPMENT

The alternatives developed in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL
1994a) provide a range of remedial actions applicable to the general site characteristics and
contaminants within the 100 Area. These alternatives are intended to be generally applicable
anywhere in the 100 Area. In the FFS, the alternatives are further defined and modified
based on additional information from operable unit LFI, 100 Area aggregate studies, and
treatability testing. This section describes the groundwater alternatives presented in
Appendix D relative to circumstances at the 100-BC-5 Operable Unit. Sections 4.1 through
4.6 describe the application of groundwater alternatives to the 100-BC-5 Operable Unit.
Section 4.7 describes uncertainty issues associated with the application of each groundwater
alternative.

The DOE's Environmental Management (EM) Office of Technology Development
(OTD) (EM-50) is managing an aggressive national program for applied research,
development, demonstration, testing, and evaluation. The objective of this program is to

-------------

	

	
develop technologies to cleanup the DOE nuclear production and manufacturing sites and to
manage DOE generated wastes more cost-effectively than current environmental cleanup
technologies. The program is addressing several major problem areas including groundwater
and soil cleanup and waste retrieval and processing. There is a suite of mutually
complimentary technologies for environmental restoration in differing stages of development

-and demonstation-that willbee ready for implementation in the near future.

4.1 ALTERNATIVE GW-1: NO ACTION

Alternative GW-1, the no action alternative, is required by the National Contingency
Plan (NCP) to serve as a baseline for evaluation of other alternatives. The no action
alternative may be selected for sites where contamination does not exceed the level of
unacceptable risk, where site contamination is in compliance with ARAR, where short-term
risks associated with the remedial action exceed the risk of no action, or where the cost of
remediation is excessive compared to the benefit gained in risk reduction.

The no action alternative for the groundwater operable units consists of continued
groundwater monitoring which is currently ongoing at the site. The contamination is allowed
to dissipate through_ natural attenuation processes. For radionuclides, this is mainly natural
radioactive decay. The effectiveness of the natural attenuation process is related to the
half-life of the radionuclide and the affinity of the radionuclide to adsorb to the Hanford Site
soils. For other contaminants, such as chromium, the major attenuation factor is
advection/dispersion, which depends on natural groundwater flow and the river flushing
action to reduce concentrations.

Application of the no action alternative is independent of any site-specific
considerations, as this alternative requires no restrictions, controls, or active remedial
measures. Therefore, the baseline description for this alternative as presented in Appendix D
is directly applicable to the 100-BC-5 Operable Unit without modification.
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4.2 ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT
ACTIONS

Alternative GW-2 has been developed as an institutional controls GRA. Alternative
GW-2 was initially developed in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) to
prevent access to contaminated groundwater plumes beneath the 100 Area. The following
process options are specified for the alternative:

•	 access restrictions:
deed restrictions
water rights restrictions

•	 monitoring:
groundwater monitoring

•	 continued current actions:
-	 pilot-scale treatability test in 100-HR-3 Operable Unit
-	 groundwater/river interaction studies
-	 chromium speciation studies
-	 Columbia River Comprehensive Impact Evaluation study
-	 source remediation activities.

4.2.1 Access Restrictions

The access restrictions included in this alternative are unique to groundwater media.
Government control of the Hanford Site, and therefore the operable unit, is anticipated
through the IRM period. Sitewide access restriction measures already existing at the
Hanford Site, such as security fences and guarded entrances, will ensure 100-HR-3
groundwater is not accessible to the general public. Deed restrictions and water rights are
not required during the period of government control. The institutional controls alternative
therefore does not require implementation, but only continued maintenance and enforcement.

4.2.2 Monitoring

In addition to restricting groundwater use and access to groundwater, the institutional
action alternative also includes groundwater and environmental monitoring. Monitoring will
be required to determine if and when institutional controls to restrict access to groundwater
are no longer necessary.

4.2.3 Continued Current Actions

The continued current actions listed are efforts currently underway to complete the
conceptual model of the groundwater operable units and to generate more certain technology
performance data. These efforts support the selection of the most appropriate remedial
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action for the 100 Area groundwater operable units. The treatability test will provide data on
technology performance and optimization, on waste generation, and possibly on aquifer
response. The river/groundwater interaction studies will help describe the mixing zone to
better predict the hydrologic actions affecting concentrations. The speciation studies will
better quantify the amount of chromium (VI) to provide a more realistic conceptual model of
contaminant movement in the aquifer and interaction with the sediments. The river impact
assessment will provide risk assessment data specific to and the receptors in the river. All
the information will be assessed to determine the best solution for the remediation of the
operable unit. Remediation of the sources will eliminate continuing source terms to
groundwater contamination. This remediation may result in significantly lower groundwater
concentrations. When the results of the current actions are available, the conceptual model
may be complete enough to identify a final action for the operable unit.

4.3 ALTERNATIVE GW-3: CONTAINMENT

The containment alternative consists of remedial actions designed to ensure
containment of contaminated groundwater plumes. The general description of this alternative
(Section 1.3 of Appendix D) presents several subsurface barrier (cutoff wall) technologies
that are potentially applicable in the 100 Area. The most appropriate cutoff wall technology
for application at the 100-BC-5 Operable Unit is determined on the basis of site-specific
implementation requirements. These requirements include consideration of the site geologic
formation and wall depth requirements. For the purposes of the FFS, groundwater modeling
results are used to establish the optimum configuration of the cutoff wall and hydraulic
control wells for the evaluation of alternatives (additional optimization would be required for
remedial system design).

4.3.1 Cutoff Wall Selection

Selection of the cutoff wall technology considered most appropriate for the 100-BC-5
Operable Unit is based primarily on the following requirements:

•	 the technology must be implementable to a depth sufficient to key-in the
uppermost confining layer beneath the unconfined aquifer

•	 the technology must be implementable in the Hanford formation where granite
and basalt boulders exist in a silty sand matrix

•	 application of the technology must minimize exposure to contaminated soil and
groundwater during implementation

•	 the technology must be implementable within the spatial constraints imposed
by proximity of the Columbia River and the past-practice disposal facilities
(e.g., retention basins, cribs, and trenches).
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Sheet pile technology is not considered implemen table in the Hanford formation where
boulders can deflect or damage the metal sheets du ring installation. In addi tion, the 45 in

(150 ft) wall depth required at the 100-BC-5 Operable Unit is beyond the capability of
conventional sheet pile technology. Based on these implemen tation concerns, sheet pile
technology is not recommended for application at the 100-BC-5 Operable Unit.

Conven tional slurry wall technology is considered difficult to implement at the 45 
in

(150 ft) depth required for the 100-BC-5 Operable Unit. However, modified slurry wall
construction techniques, such as the Bauer-Slurry-Trench-Cutter developed by Bauer of
America, can be used to construct diaphragm cutoff walls to depths well below the
capabilities of conven

ti
onal excavation techniques. The p rimary drawback to slurry wall

construction at the 100-BC-5 Operable Unit is the unavoidable con tact with contaminated
groundwater and soil within the unconfined aquifer. Downgradient placement of a slur ry

wall to intercept migration of the strontium-90 plume into the river would require excavation
into the contaminated portion of the aquifer. This would result in significant contamina tion
control requirements as well as handling and disposal of excavated spoils and excess slurry .
Slurry wall technology is therefore not considered for use at the 100-BC-5 Operable Unit due
to unavoidable con tact with contamina

ti
on resulting in waste generation (con taminated slurry

and excavated spoils).

Deep soil mixing technology is considered implemen table to the 45 in 	 ft) depth
required at the 100-BC-5 Operable Unit. Deep soil mixing techniques greatly reduce or
eliminate exposure to contaminated materials during installa

ti
on. However, the presence of

boulders within the Hanford forma
ti

on present construc
ti

on difficul
ti
es. Deep soil mixing is

therefore judged to be difficult to implement at the 100-BC-5 Operable Unit.

Each individual cutoff wall technology has implemen tability limitations for one or
more reasons. A combina tion of cutoff wall technologies is therefore proposed to eliminate
the limitations associated with the individual technologies. Deep soil mixing is considered
the most appropriate cutoff wall technology due to minimal con tact and exposure to
contamination. However, utilization of this technology would require the boulders in the
Hanford formation to be removed.

A pre-excavation to remove boulders within the 15 in 	 ft) thick vadose zone
(DOE-RL 1993b) could facili tate the use of deep soil mixing. Conven tional excavation in the
vadose zone may not be applicable since a 15 in 	 ft) deep trench with 1.5 to 1 side slopes
would result in an approximate 45 in 	 ft) width at the surface. Based on the proximity
of the river and past-practice disposal units (retention basins, c ribs, trenches), such an
excavation would not be approp riate. The pre-excavation could be performed similar to the
construction of a slurry wall in which a vertical wall trench is excavated. The resulting
trench could then be backfilled with the soil o riginally removed (without boulders).

The cutoff wall design proposed for the 100-BC-5 Operable Unit, is deep soil mixing
after pre-excavation to remove boulders in the H anford formation. The pre-excavation is to
be performed by slurry trench excavation to minimize the extent of lateral disturb ance on the

---------- ----'n the ronh cOncrtosurface. —Bcep soil ,^^ixmg can then be performed within the t.....n...	 tm..........u,.,,.,,d during the
pre-excavation. The pre-excavation trench c an be simply backfilled with soil. This cutoff
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wail concept fulfills the design considerations established for implementation at the 100-BC-5
Operable Unit, such as depth to a confining layer, minimized exposure to contamination, and
construction limitations due to boulders and spatial constraints.

4.3.2 Containment System Configuration

Within the 100-BC-5 Operable Unit, groundwater in the unconfined aquifer flows
towards the Columbia River (DOE-RL 1993b). Therefore, down gradient placement of the
cutoff wall as close as reasonably possible to the river is proposed. Based on the near river
topography in the 100 B/C Area, the location proposed for placement of the cutoff wall is
approximately 30 in 	 ft) from the river. The distance between the river and the cutoff
wall enables sufficient space for construction without interference from the steep bank that
drops approximately 9 in 	 ft) to the river (DOE-RL 1993b).

Contamination is assumed to be limited to the unconfined aquifer, based on
characterization activities performed during the LFI which indicate that no contamination is
present in the uppermost confined aquifer (DOE-RL 1993b). The unconfined aquifer is
bounded on the bottom by paleosols and overbank deposits approximately 34 m (110 ft) thick
(DOE-RL 1993b). This underlying layer acts as an aquitard which separates the unconfined
aquifer from the underlying confined to semi-confined aquifers and prevents vertical
contaminant migration. The cutoff wall can be keyed into this layer to prevent groundwater
from moving under the wall.

The_vadose zone is comprised of - Hanford formation soils (boulder gravel)
approximately 15 in 	 ft) thick near the Columbia River (DOE-RL 1993b). The
unconfined aquifer consists of Ringold Formation soils (coarse-grained fluvial sediments)
which are approximately 30 in 	 ft) thick (DOE-RL 1993b). The required depth of the
wall will therefore be approximately 45 m (150 ft), including an additional 1 m (3 ft) for
key-in to the aquitard.

The 100 B/C Area cutoff wall would be constructed along the Columbia River and
will span the length of the strontium-90 plume identified in the LFI (DOE-RL 1993b). This
wall will also contain the other constituent plumes identified at the 100 B/C Area that
coexists within the strontium-90 plume (tritium and technetium-99). Groundwater modeling
results (see Section 5.0) indicate the length of the wall required for the 100-BC-5 Operable
Unit should be approximately 450 in 	 ft).

The description of this alternative presented in Section 3.3 of the methodology
document specifies upgradient extraction wells to control the hydraulic head behind the
barrier, and injection wells placed downgradient to maintain the hydrologic conditions in the
aquifer near the barrier. The hydraulic gradient in the 100-BC-5 Operable Unit may be
sufficiently small to eliminate the need for the extraction/injection well system proposed. At
high river stage the groundwater gradient is estimated to be approximately 8x10' across the
entire site (DOE-RL 1993b). At low river stage the gradient is still flat across the reactor
areas but becomes steep (3x10-') adjacent to the river (DOE-RL 1993b). Results of
groundwater modeling indicate one pumping well located at each end of the cutoff wall,
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enhances plume containment by preventing contaminated groundwater from escaping around
the ends of the wall. Since the extracted groundwater will likely contain strontium-90 (and
possibly other constituents), injection in the upgradient portion of the contaminant plume is
required to prevent contamination spread.

Figure 4-1 presents a cross-section through the near-river wells. Figure 4-2 illustrates
the containment system configuration at the 100-BC-5 Operable Unit.

4.3.3 Containment System Implementation

Implementation of the containment system for the 100-BC-5 Operable Unit requires
construction of a 450 in 	 ft) long by 45 in 	 ft) deep cutoff wall. This wall would
be constructed along the Columbia River approximately 30 in 	 ft) from the river bank
(see Figure 4-2). Construction of this barrier would be performed in two phases. The first
phase consists of a pre-excavation along the length of the cutoff wall to remove boulders
located within the Hanford formation. The second phase involves deep soil mixing to
construct the cutoff or diaphragm wall by overlapping columns of soil/bentonite and or
soil/cement mixtures. Figure 4-3 depicts the two phased approach to implementation of the
cutoff wall.

In the first phase, slurry trench excavation is used to remove boulders in the Hanford
formation along the 450 m (1,500 ft) length of the cutoff wall. The slurry excavation
technique enables construction of a trench with near vertical side slopes. The physical
constraints imposed by the proximity of the river and past-practice disposal facilities
(retention basins, cribs, and trenches) prevent the use of conventional excavation techniques
which typically involve 1.5 to 1 side slopes. During excavation the slurry forms a filter skin
or cake on the trench walls. This filter cake allows the slurry to form hydraulic pressure
against the trench walls which prevent collapse.

The density of Hanford formation soil is approximately 1.98 g/cm' (DOE-RL 1993b)
and forms the basis for the slurry density required during the excavation. Since the
pre-excavation is maintained in the vadose zone, consideration of hydraulic pressure from
groundwater is not required. High density slurries can be obtained using mixtures of barium
sulfate (barite specific gravity, G = 4.3 to 4.5) and bentonite clay (specific gravity,
G = 2.13 to 2.18) (Bowles 1988). Other materials including silt and fine sand from the
excavation may be used to reduce the quantity of commercial admixtures. Losses into the
formation are not expected due to the approximate 10' cm/s vertical hydraulic conductivity
reported in the 100-BC-5 Operable Unit LFI (DOE-RL 1993b). Use of a high density slurry
should more easily form a uniform filter skin that evenly distributes hydraulic pressure
against the trench walls.

The second phase of construction involves the use of deep soil mixing within the
trench formed during boulder removal from the Hanford formation. The trench formed
during pre-excavation is backfilled with the soil originally removed (without boulders).
Consequently, deep soil mixing is performed from the surface through the backfill material
and the unconfined aquifer. The total depth from ground surface required to key-in the
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cutoff wall to the paleosols and overbank deposits that underlay the unconfined aquifer is
approximately 45 in 	 ft) (see Figure 4-3).

Deep soil mixing utilizes either cement, bentonite, or a combination of cement and
bentonite to mix with in-place soil. The technique involves formation of overlapping,
cylindrical columns to create a cutoff wall with a specified strength and permeability. Since
in-place soil is used in the formation of the containment structure, disposal of contaminated
material is not required. The effect of this technique on the hydraulic conditions of the
aquifer is negligible and previous water table conditions are re-established in a relatively
short time period. Four foot diameter columns are specified for the formation of the cutoff
wall to a depth of 100 feet below the trench formed during pre-excavation.

The hydraulic conductivity of the unconfined aquifer near the Columbia River ranges
from 5 x 10-' to 2 x 10-2 cm/s (DOE-RL 1993b). Based on the materials used in the
formation of a deep soil mixing cutoff wall, the hydraulic conductivities achievable are
considered similar to a conventional slurry wall (approximately 1 x 10' to I x 10 1 cm/sec
for soil-bentonite and soil-cement, respectively [Spooner et al. 1985]).

4.3.4 Containment System Modeling Results

Groundwater modeling results indicate the containment system described above can
significantly reduce the mass of strontium-90 entering the Columbia River. In comparison to
the baseline, or no action, an 87% reduction in the mass of strontium-90 entering the river is
achieved during the 15 and 25 year simulation periods. Although some leakage past the
containment system can be expected, the flow rate of contaminated groundwater into the
river is shown to be significantly reduced. Leakage of contaminants to the river would be
unavoidable due to the contaminated matrix left between the river and the cutoff wall.
Because contaminants are adsorbed to the soil matrix, the concentrations of the strontium-90
does not significantly reduce over time except for reduction through natural decay.
However, the wall affects the overall groundwater gradient by decreasing the flow of the
more highly contaminated groundwater and increasing the flow of the less contaminated
groundwater associated with the outer edges of the plume. This results in a net flow of
groundwater in the system equal to the no action alternative; however, the flow of
contaminants is greatly reduced by the wall.

Modeling results for the containment alternative show contaminant concentrations in
100-BC-5 groundwater will diminish over time according to the decay of strontium-90. This
result is anticipated since the contaminant plume is isolated from potential mixing or dilution
with the Columbia River. The duration of isolation required would be dependent on the
concentration considered acceptable for release into the river. Assuming a 30 year half-life
for strontium-90 and a release criteria identical to the SDWA MCL, the duration of
containment required will be similar to the discussion presented previously for the
institutional controls alternative (see Section 4.1.2.1). The maximum concentration of
strontium-90 reported in the 100-BC-5 Operable Unit LFI (DOE-RL 1993b) (130 pCi/L),
would decay to the 8 pCi/L SDWA MCL after approximately 120 years or to the proposed
42 pCi/L SDWA MCL after approximately 49 years.
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4.4 ALTERNATIVE GW4: IN SITU TREATMENT

The general description of Alternative GW-4 (see Section 1.4 of Appendix D)
includes remedial technologies for in situ treatment of nitrate and volatile organic compounds
in the groundwater beneath the 100 Area. This alternative is not considered applicable to the
100-BC-5 Operable Unit, because the in situ treatment of strontium-90 is not feasible. On
this basis, no further discussion of the in situ treatment alternative is necessary.

4.5 ALTERNATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL

The general description of Alternative GW-5 presented in Section 1.5 of Appendix D
specifies remedial technologies for removal, treatment, and disposal of contaminated
groundwater beneath the 100 Area. The system is specified for containment of the
contaminant plume and not for mass reduction. Modifications to the baseline description are
required based on the COC identified for the operable unit. Because the removal, disposal,
and monitoring aspects of this alternative are independent of the site-specific conditions at
each 100 Area groundwater operable unit, modifications to the baseline alternative are
specific to the proposed treatment system.

4.5.1 Treatment System Modifications

The baseline treatment system specified for Alternative GW-5 is modified to address
the COC identified in 100-BC-5 groundwater. Strontium-90 is a contaminant of interest in
100-BC-5 groundwater; therefore, several treatment processes specified in the baseline
alternative are either no longer necessary or require modification. The baseline chemical
oxidation, biodenitrifrcation, and chemical reduction systems are not required for treatment
of 100-BC-5 groundwater because organics and nitrates are not COC and because treatability
testing have shown ion exchange to be sufficient for treating hexavalent chromium.
Chemical precipitation and ion exchange, either alone or in combination represent potential
treatment options for removing strontium-90 from 100-BC-5 groundwater. Additional
information on the precipitation process is included. However, sufficient information is not
available to select the best system. For purposes of the FFS, the ion exchange system will
be assumed for costing purposes. Additional treatability testing would provide additional
information for determining the optimum system.

Modifications to the baseline chemical precipitation process involve refinement for
removal of strontium-90. The EQ3/6 computer code was used to simulate chemical
precipitation of strontium-90 based on the groundwater chemistry data reported in the
100-BC-5 Operable Unit LFI (DOE-RL 1993b). The EQ3/6 computer code is an
industry-standard chemical equilibrium model developed at the Lawrence Livermore National
Laboratory. The model performs solubility, speciation, and reaction-path calculations.
Computer simulations involving time (CaO) treatment were conducted to assess the
effectiveness of precipitation of strontium-90 in 100-BC-5 groundwater. In theory, the
addition of lime (CaO) to the groundwater will raise the pH and the calcium concentration,
which will cause precipitation of calcium carbonate. Dissolved strontium-90 will also
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partition into the carbonate precipitate either as a discrete strontianite (SrCO 3) phase or as a
small fraction of strontianite in a calcite ((CaSr)CO3) phase.

Treatment of 100-BC-5 groundwater by the addition of lime was simulated with the
EQ3/6 model. The model predicted the concentration of strontium-90 in 100-BC-5
groundwater could be reduced by over 99%. This result was shown to be independent of the
two initial strontium-90 concentrations used, based on an estimated average concentration of
17 pCi/L and a peak concentration of 130 pCi/L. The solubility of strontium in
bicarbonate-bearing groundwater is a function of pH. The minimum solubility of
strontium-90 which corresponds to the maximum formation of precipitates occurs at a pH
between 10.3 and 10.4. Figures 4-4 and 4-5 illustrate the relationship between pH, total
dissolved strontium, and dissolved strontium-90 after lime treatment. Figure 4-6 shows the
predicted relationship between the lime addition and strontium-90 removal.

Effluent from the precipitation process may require pH adjustment due to the high pH
needed to precipitate strontium-90 in the groundwater. The addition of an acidification
agent, such as sulfuric acid, is considered a simple approach to reducing the pH of the
precipitation process effluent. The required adjustment will be dependent on the disposition
of the effluent. Subsequent treatment, such as ion exchange for final polishing, may be
required and may need a specific influent pH to maximize strontium-90 removal, whereas
direct disposal may require a pH value equivalent to the aquifer (i.e., between 7.5 and 8.3
[DOE-RL 1993b]).

The ion exchange system is also modified for removal of strontium-90. Since
strontium-90 exists as a divalent cation in groundwater, anion exchange is not required.
Three cation exchange columns arranged in a parallel configuration are proposed. During
normal operations two columns are active while the third is kept off-line for maintenance
back-up. Naturally occurring zeolites, such as chabazite and clinoptilolite, have been
effectively demonstrated for removing strontium-90 from groundwater (Robinson et al.
1993).

Regeneration is no longer included in the ion exchange treatment system design,
based on the technical complexity of regeneration and the additional volume of secondary
waste generated by regeneration. Once strontium-90 breakthrough is detected, spent
exchange material is hydraulically removed from the exchange columns into a dewatering
vessel followed by load-out into disposal containers. Fresh exchange media is then
pneumatically transferred into the ion exchange vessel. Figure 4-7 illustrates the treatment
system concept proposed for Alternative GW-5.

Secondary waste streams generated as a result of groundwater treatment may or may
not require treatment prior to disposal depending on the requirements of ERDF. The
baseline cement-based solidification system is retained for liquid- and sludge-type secondary
waste streams generated to eliminate free liquids and immobilize strontium-90 contamination.
The secondary wastes likely to require cement solidification include settling tank sludge and
residues from the rotary drum filter. Spent ion exchange media may not require
solidification prior to disposal due to the dewatering process prior to packaging for disposal.
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4.5.2 Site-Specific Implementation

Application of Alternative GW-5 to the 100-BC-5 Operable Unit was simulated by
groundwater modeling to optimize the location and pumping requirements of the extraction
well system for the purposes of the FFS (additional optimization would be required for
remedial design). Optimization is based on reduction of contaminated groundwater migration
into the Columbia River. Other considerations include uptake of river water and aquifer
restoration. Modeling results indicate the optimum location of the extraction well system
consists of a line of four extraction wells placed 30 m (100 ft) from the river bank and
spaced approximately 100 m (330 ft) apart. The combined extraction rate of the system is
approximately 400 gpm (100 gpm per well). Figure 4-8 illustrates the proposed groundwater
extraction system configuration.

4.5.3 Operational Considerations

In addition to the strontium-90 identified in 100-BC-5 groundwater (strontium-90),
low concentrations of other contaminants such as tritium and technetium-99 are also present
within the plume (DOE-RL 1993b). Although these contaminants may enter the treatment
system, significant dilution is anticipated within the 400 gpm design flow rate. Contingency
for high concentrations of tritium is designed into the disposal options. Treated groundwater
found to contain excessive concentrations of tritium will be reinjected into the aquifer
upgradient of the extraction wells. Otherwise, treated groundwater would be discharged
directly into the river.

Based on the capacity of the extraction system, a 400 gpm flow rate will require
processing in the treatment system. Treatability studies will be required to define full-scale
operating requirements due to the difficulties associated with processing such a high
volumetric flow rate. Operational difficulties may include mixing inefficiencies during the
precipitation process that can significantly impact the quantity of lime required. Similarly,
insufficient residence times in either the clarifier tank or the ion exchange columns can
adversely impact the efficiency of these processes.

The chemistry of 100-BC-5 groundwater as well as the chemical speciation of the
contaminants in the groundwater will influence the design and operation of the chemical
precipitation processes. The EQ3/6 computer code was used to establish the feasibility of
lime treatment to remove strontium-90 from 100-BC-5 groundwater. However, treatability
tests will be required to establish optimum operating conditions. The addition of flocculants
or coagulants may be required to induce settling of the precipitates in the clarifier tank.

Efficiency of the ion exchange process will depend on: resin selectivity for the
strontium cation; competing noncontaminant ions; pH of the groundwater; concentration of
suspended solids; and speciation of strontium. The precipitation-filtration process should
significantly reduce the concentrations of any noncontaminant ions (e.g., calcium and
magnesium) present in groundwater that would otherwise compete for adsorption sites on the
exchange resins. The rotary drum filtration process should also minimize the concentration
of suspended solids. Resin specification will be determined by treatability studies.
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However, naturally occurring zeolite, such as chabazite and clinopti lolite, have been
effectively demonstrated for removing stron tium-90 from the groundwater (Robinson et al.
1993).

4.5.4 Modeling Results

Groundwater mode ling results indicate the removal, treatment, and disposal
alternatives can effectively control the migration of strontium-90 contaminated groundwater
into the Columbia River. In comparison to the baseline (no action), an approximate 92%
reduc tion in the mass of strontium-90 entering the river is achieved du ring the 15 and 25
year simulation periods. This result indicates the hydraulic effects of the extrac tion well
system significantly reduce the flow rate of groundwater into the Columbia River.

During the 15 and 25 year simulation periods, the groundwater modeling results do
not show any additional reduction in the concentration of strontium-90 compared to the no
action alternative. The equivalent decrease in strontium-90 concentration shown for the no
action alternative and the removal, treatment, and disposal alternatives is equivalent to
radioactive decay. The reason pump-and- treat does not have any additional affect on the
concentration of strontium-90 is believed to be a result of the high adsorp tion coefficient of
strontium-90 in the aquifer forma tion. The adsorption coefficient, kp, for s trontium-90 in the
Ringold Formation soil ranges from approximately 20 to 200 ml/g (Ames and Serne 1991).
Based on the range of adsorp tion coefficients, the majority of the strontium-90 mass is
predicted to be adsorbed onto the forma tion soil.

The negligible difference between strontium-90 concentrations in the groundwater
shown for no action and pump-and-treat can be attributed to the slow process of desorp tion
of stron tium-90 from the aquifer formation. As contaminated groundwater is removed by the
extraction system, stron tium-90 desorbs from the soils. The actual desorption rate of
strontium-90 in the unconfined aquifer is unknown; however, this rate wi ll be less than that
of adsorption. The continual desorp tion will essentially maintain the concentration of
stron tium-90 in the groundwater at the same steady-state value for a long pe riod of time.
The significance of this result is that the extrac tion system acts. an effective hydraulic control
measure to prevent the flow of contaminated groundwater into the Columbia River, but the
alternative may not significantly affect the concentration of stron tium-90 in the groundwater.
The pump and treat system does result in significan t reductions in the flow of con taminated

-groundwater even though the rnnrrnrratinns remain hi gh. The effect is the same
concentration at a greatly reduced volume reaching the river and is quantified by the
reduc tion in the mass of strontium-90 going to the river.

Groundwater modeling results are independent of the treatment system because the
model does not account for above ground ac tivities. The disposal aspects of this alternative
are also not included in the groundwater modeling results. Effluent from the treatment
systems is to be discharged directly into the Columbia River (if t ri tium concentrations are
below the SDWA MCL) or injected into the unconfined aquifer (if t ri tium concentrations are
above the SDWA MCL).
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4.6- ALTERNATIVE GW-6: REMOVAL, TREATMENT, DISPOSAL

Alternative GW-6 is similar to Alternative GW-5 in that both alternatives specify
remedial technologies for removal, treatment, and disposal of contaminated groundwater
beneath the 100 Area. The system is specified for containment of the contaminant plume and
not mass reduction. The primary difference between these alternatives is the treatment
technologies specified. Therefore, the general description of Alternative GW-6 also requires
modification for application to the COC identified in the 100-BC-5 Operable Unit. Since the
removal, disposal, and monitoring aspects of this alternative are independent of the site
specific conditions at each 100 Area groundwater operable unit, modifications to the baseline
alternative are specific to the proposed treatment system.

4.6.1 General Description Deviations

The general treatment system described for Alternative GW-6 (see Section 1.6 of
Appendix D) is modified on the basis of the COC identified in 100-BC-5 groundwater. As
described for Alternative GW-5, no organic COC are identified in 100-BC-5 groundwater.
Therefore, the air stripping/carbon adsorption process for removal of organic contaminants
can be eliminated from the baseline treatment system. No other modifications to the baseline
treatment system for Alternative GW-6 are required.

The modification described above reduces the baseline treatment system to reverse
osmosis followed by evaporation of the reverse osmosis concentrate. Groundwater fed into
the treatment system is pretreated by pH adjustment and a crystallization inhibitor to
maximize the efficiency of the reverse osmosis process. Cement solidification is retained for
treatment of concentrate from the evaporator and other secondary wastes (settling tank
sludge). Liquid effluent from the process is disposed as described in the baseline description
of this alternative. Figure 4-9 presents a conceptual flow diagram of the modified treatment
system proposed for application of Alternative GW-6 to the 100-BC-5 Operable Unit.

4.6.2 Site-Specific Implementation

The site-specific implementation discussion described previously for Alternative
GW-5, is the same for Alternative GW-6. The extraction well system configuration consists
of four wells with a combined pumping rate of approximately 400 gpm. The four extraction
wells would be located approximately 30 m (100 ft) from the river bank and spaced
approximately 100 m (330 ft) apart. Figure 4-8 presents the extraction system configuration
for the 100-BC-5 Operable Unit.

4.6.3 Operational Considerations

Similar to the discussion present for Alternative GW-5, low concentrations of other
contaminants such as tritium and technetium-99 are also present within the strontium-90
plume (DOE-RL 1993b). These other contaminants may enter the treatment system;
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however, significant dilution is anticipated within the 400 gpm design flow rate. Treated
groundwater found to contain excessive concentrations of tritium will be injected into the
aquifer upgradient of the pumping wells; otherwise, treated groundwater would be discharged
directly into the river.

Reverse osmosis has been demonstrated for removal of strontium-90 from
groundwater and other liquid waste streams (Garrett 1990, Ebra et al. 1987). Rejection
efficiencies over 99% were obtained in tests conducted at the Hanford Site (Garrett 1990).
Similar test results also indicate reverse osmosis to be effective for strontium-90 removal
(Ebra et al. 1987). However, the efficiency of reverse osmosis obtained in these tests was
based on initial strontium-90 concentrations significantly higher than the 130 pCi/L peak
concentration found in 100-BC-5 groundwater. Treatability studies would therefore be
required to demonstrate the effectiveness of reverse osmosis for removal of strontium-90 at

-	 the low-concentrations found in 100-BC-5 grrnindwater. Treatability studies would also be
required to establish full-scale operating conditions based on the required 400 gpm flow rate.

Evaporation technologies have been used extensively for treatment of radioactive
liquid wastes. As discussed in the baseline description of this alternative, the purpose of the
evaporation process is to reduce the volume of reverse osmosis concentrate. Contaminated
water from the Three Mile Island accident wastewater was treated with a vapor
recompression evaporator. The evaporation process also included an auxiliary evaporator,
flash vaporizer, and a concentrate dryer. The process effectively concentrated strontium-90,
as well as other radionuclides, and resulted in a 56:1 volume reduction (Williams and Strand
1990).

4.6.4 Modeling Results

The groundwater modeling results described previously for Alternative GW-5 (see
Section 4.1.5.4) are also applicable to Alternative GW-6.

4.7 UNCERTAINTY ISSUES

Application of the groundwater alternatives at the 100-BC-5 Operable Unit involve
some degree of uncertainty as to implementability and effectiveness. Although other
considerations such as community and regulatory acceptance of an alternative will also be
uncertain, only technical uncertainty is addressed here. The following sections describe the
uncertainty associated with each groundwater alternative relative to the 100-BC-5 Operable
Unit.

4.7.1 Alternative GW-1

There is no uncertainty associated with implementation of this alternative since no
action is required. However, there is uncertainty associated with the effectiveness of the no
action alternative based on the concentration of strontium-90 available for human and
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environmental receptors should no action be implemented. Although the 100-BC-5 Operable
Unit LFI (DOE-RL 1993b) indicates low risk to human health and the environment, the
assessment is based on near river well concentrations. Mixing at the interface between the
river and the groundwater would significantly reduce the concentration of strontium-90
available to human and environmental receptors. The uncertainty could be lessened by
modeling the interface between the river and the groundwater to determine the extent of
mixing.

4.7.2 Alternative GW-2

Implementation of the institutional controls alternative is relatively straight forward
requiring only administrative effort and legal enforcement. The uncertainty associated with
this alternative involves effectiveness. Institutional controls will have no affect on the
migration of contaminated groundwater into the river. Based on recreational use of the 100
Area, this alternative is essentially equivalent to the no action alternative in the period of
governmental control.

4.7.3 Alternative GW-3

The uncertainty associated with the containment alternative is the implementability of
the cutoff wall. Removal of boulders from the Hanford formation using slurry-type
excavation techniques may be difficult. However, conventional excavation would not be
applicable due to spatial constraints imposed by the river and past-practice disposal sites
(retention basins, trenches, cribs). The potential for contamination within the vadose zone
along the proposed location of the cutoff wall could also impact the ability to remove
boulders from displaced Hanford formation soil. Assuming the pre-excavation, boulder
removal is successful, deep soil mixing to the 45 m (150 ft) depth required may still be
difficult. Excavation and deep soil mixing pilot tests would reduce the uncertainty associated
with installation of the cutoff wall.

An additional source of uncertainty associated with the effectiveness of the
containment alternative is the permanence of the cutoff wall. Once sufficient time has
elapsed to decay strontium-90 to nonhazardous concentrations, the cutoff wall will no longer
be required but will likely still exist. Removal of the wall, if required, could be achieved
through drilling or excavation.

4.7.4 Alternative GW-4

The in situ treatment alternative is not applicable to the conditions in the 100-BC-5
Operable Unit. Therefore no discussion of uncertainties is presented.
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4.7.5 Alternative GW-5

The primary uncertainty associated with this alternative is the effectiveness of pump
and treat to remediate the contaminated portion of the unconfined aquifer. Conventional
pump and treat methods have been shown to reduce contaminant mass and prevent further
migration, however, the ability to reduce contaminant levels to drinking water standards has
been limited (PE 1993). This concern is directly applicable to 100-BC-5 groundwater where
the high adsorption coefficient associated with strontium-90 indicates an equivalent, if not
lower, desorption rate. Treatment of many equivalent plume volumes of contaminated
groundwater may be required to remediate the contaminated portion of the unconfined
aquifer. As indicated in the groundwater modeling results, pump-and-treat does not reduce
the concentration of strontium-90 in the groundwater beyond the rate of decay indicated by
the no action alternative. The significance of the high adsorption and low desorption rates
for strontium-90 is that decay may reduce the concentration of strontium-90 more efficiently
than pump-and-treat can remediate the aquifer unless pumping rates were very high.

An additional source of uncertainty involves the effectiveness of full-scale
precipitation followed by ion exchange to reduce the concentration of strontium-90 in
extracted groundwater to the 8 pCi/L MCL established in the SDWA. These treatment
technologies are well developed and demonstrated for this application but not to the SDWA
MCL. Treatability studies will be required to verify the predicted effectiveness of the
treatment system.

4.7.6 Alternative GW-6

The uncertainty associated with this alternative is identical to those identified for
Alternative GW-5. Alternative GW-5 and GW-6 are essentially the same except for the
technologies specified for treating contaminated groundwater.
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-Figure 4-2 Conceptual Containment System Configuration for Alternative GW-3
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Figure 43 Conceptual Cutoff Wall Design for Alternative GW-3
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Figure 4-4 Concentration of Strontium-90 Versus pH
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Figure 4-5 Concentration of Total Strontium Versus pH
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Figure 4-6 Moles of Lime Added Versus Concentration of Strontium-90
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Figure 48 Groundwater Extraction System for Alternative GW-5
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5.0 MODELING RESULTS

Numerical groundwater flow and solute transpo rt models of the uncon fined
groundwater flow systems in the 100 B/C Area were developed to evaluate alte

rn
ative

remedial actions for minimizing further migra tion of strontium-90 to the Columbia River.
Otis section describes the design of these nume rical models and the assumptions used in
constructing the models.

5.1 GROUNDWATER FLOW MODELS

5.1.1 Model Design

A groundwater flow model for the 100-BC-5 Operable Unit was designed and
constructed with ModelCad' U", a computer-aided design software package for groundwater
modeling (Geraghty and Miller, Inc 1993). ModelCad 386" has an interactive graphical
interface; which provides a-fast and accurate method for deStg ning and ...conctn^rtinactig

numerical groundwater flow models.

5.1.1.1 Model Code. The groundwater flow code that was used for the 100-BC-5 Operable
Unit model was MODFLOW (McDonald and Harbaugh 1988), a finite-difference
groundwater flow model code developed by the United S tates Geological Su rvey (USGS).
MODFLOW was selected for this evalua tion after a review of Description of Codes and
Models to be Used in Risk Assessment (DOE-RL 199 lb) and because it is capable of
simulating the unconfined aquifer on a personal computer. The code can be linked to MT3d,
a well documented transport code. Because the purpose of the modeling effo rt was to
support detailed analysis of alternatives, a simple, personal computer-based model was
desired. The intent was to quantify in relative terms the effectiveness of the alterna tives.
The modeling serves only as a tool for analysis.

5.1.1.2 Assumptions of Model Design. All of the hydrogeologic condi tions that control the
movement of groundwater in an aquifer system are not known exactly; therefore, some
assump tions and simplifications must be made in constructing nume rical models that simulate
groundwater flow. The following assump tions were made in the construction of the
groundwater flow models:

•	 the unconfined aquifer receives recharge by infiltra tion of precipi tation

•	 there is vertical flow of groundwater between the unconfined aquifer and the
underlying layers

•	 the Columbia River has a uniform streambed thickness and a uniform depth
along the entire reach of the river within the model g rid.
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The scope of the modeling effort was to develop models to compare the relative
effectiveness of the various alternatives, not for design purposes. Therefore, it was not
feasible to model all of the details of the aquifer system, in particular, the large daily and
seasonal variations in the Columbia River stage. Because all of the alternatives are simulated
in the same manner and use the average river stage, the modeling is adequate for the
comparison of relative effectiveness of alternatives. Because the mixing zone between the
aquifer and the river was not simulated, the results are conservative, with more chromium
going to the Columbia River than if the chromium was diluted in the mixing zone.

5.2 GROUNDWATER FLOW MODEL

5.2.1 Model Grid

A 106 row by 112 column, two-dimensional (one layer), finite-difference grid was
constructed for the 100-BC-5 Operable Unit groundwater flow model. The grid was
uniformly spaced, with a row and column spacing of 25 m (82 ft). The y-direction of the
grid was oriented in a north-south direction, approximately parallel to the principal direction
of groundwater flow in the 100 B/C Area.

5.2.2 Boundary Conditions

The boundary conditions of a model define the head elevation or groundwater flow
rate along the boundaries of the model domain and were used to simulate hydrogeologic
conditions that control the flow of groundwater in an aquifer system. The boundary
conditions used in the 100 B/C Area groundwater flow model were:

•	 top of the model - water table (free-surface boundary)
•	 bottom of the model - general head (head-dependent flux)
•	 south boundary - constant head
•	 north boundary - river nodes (head-dependent flow)
•	 east and west boundaries - no flow (parallel to groundwater flow).

The lower boundary of the model grid was initially represented as a no-flow boundary
because the unconfined aquifer in the 100 B/C Area is underlain by low hydraulic
conductivity clays (DOE-RL 1993b). But in the calibration process, a general-head boundary
was used to allow upward flow across the clays so that the model predicted groundwater
elevations would better match observed values. This type of boundary allows flow into a cell
based on the head in the lower layer and the hydraulic conductivity.

The Columbia River was simulated in the model as river nodes, a type of
head-dependent flow boundary. The model adjusted the direction and rate of flow across the
river nodes based on the difference in the groundwater levels simulated by the model and the
stage elevations of the river nodes. When the simulated groundwater levels were higher than
the stage elevations of the river nodes, flow was outward from the model along the nodes.
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When the simulated groundwater levels were lower than the stage elevations of the river
nodes, flow was inward to the model along the nodes. The river nodes were used to
simulate, in a simplified manner, the hydraulic interaction between the Columbia River and
the unconfined aquifer in the 100 B/C Area.

5.2.3 Initial Conditions

Head elevations along the constant-head boundaries and river stage elevations in the
river nodes were specified as initial conditions for the 100 B/C Area groundwater flow
model. The head elevations for the constant-head boundaries were estimated by constructing
a groundwater elevation contour map of the unconfined aquifer from water levels measured
in the monitoring wells on November 19, 1993, and projecting the elevation contours to the
model grid boundaries. River stage elevations were estimated using the mean daily stage
elevation recorded at the 100-B gaging station on November 19, 1993, and the river gradient
calculated from a PNL river model. This gradient was verified by comparison to the
gradient measured on the USGS Vernita Bridge and Coyote Rapids 1:24,000 scale
topographic quadrangle maps of the area.

5.2.4 Bottom Elevations of Model Grid

A contour map of the bottom elevations of the unconfined aquifer (paleosols and
overbank deposits [Lindberg 1993]) was constructed from the geologic logs of the monitoring
wells in the 100 B/C Area using the computer graphics software package SURFER" (Golden
Software 1991). The bottom elevation contour map was discretized to the model grid nodes
for input to MODFLOW using ModelCad386".

5.2.5 Recharge

The aquifer recharge is reported to range from 0 to 10 cm/yr (Gee 1987). A uniform
recharge of 5 cm/yr (2 in/yr) was used in the flow model. This recharge rate was
determined by calibration of the flow model under steady-state flow conditions.

5.2.6 Aquifer Hydraulic Conductivity

The hydraulic conductivities of the Hanford and Ringold Formations in the
100 B/C Area are reported to range from 0.04 to 1,810 m/d (0.14 to 5,940 ft/d) (Hartman
and Peterson 1992). The hydraulic conductivity in the 100 B/C Area is reported to be
>4.6 m/d (15 ft/d) (DOE-RL 1993b). A hydraulic conductivity of 17 m/d (56 ft/d) was
used in the flow model. This value was determined by calibration of the flow model under
steady-state flow conditions. The conductance of the bottom of the model, based on model
,.d11ulQUV11, In L w IY ALL ll .V/.
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5.2:7 Storage Coefficient and Porosity

A uniform storage coefficient of 0.02 (dimensionless) and a porosity of 20% was used
in the flow model for the transient simulations. The storage coefficients for the unconfined
aquifer at the Hanford Site are reported to range from 0.01 to 0.2 (Hartman and Peterson
1992).

5.2.8 River Nodes

The MODFLOW River Package was used to simulate the Columbia River in the flow
model. This package simulated the interaction of the Columbia River with the unconfined
aquifer in the 100 B/C Area. The River Package required the following as input for each
node simulating the Columbia River in the model grid:

•	 river stage elevation
•	 bottom elevation of the river bed
•	 hydraulic conductance of the river bed.

River stage elevations recorded at the 100 B gaging station on November 19, 1993,
were used in the model. A uniform river depth of 4 m (13 ft) was assumed to estimate the
elevation of the river bed bottom at each river node.

The river bed hydraulic conductance is defined by the equation (McDonald and
Harbaugh 1988):

CRIV = KLW/M

where:

CRIV = hydraulic conductance of the river bed
K = vertical hydraulic conductivity of the river bed material
L = length of the river reach within the model grid cell
W = width of the river reach within the model grid cell
M = thickness of the river bed.

The hydraulic conductance of the river nodes representing the Columbia River in the
flow model was calculated assuming a uniform river bed thickness of 1 m (3 ft) for the river
in the 100 B/C Area. A vertical hydraulic conductivity of 1.7 m/d (5.7 ft/d) for the river
bed was used in the river bed conductance calculations for the model. This vertical
hydraulic conductivity was determined by calibration of the flow model under steady-state
flow conditions.
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5.1 9 Model Calibration

The 100 B/C Area groundwater flow model was calibrated to the water levels in the
monitoring wells and the Columbia River stage elevation measured on November 19, 1993.
The stage of the Columbia River, which is controlled by upstream dam releases, can vary
daily from 1.8 to 2.5 m (6 to 8 ft) and seasonally from 2.5 to 3.1 m (8 to 10 ft)
(DOE-RL 1993b). The November stage elevation and groundwater levels were used as
calibration targets for the model because they were considered to be representative of the
dynamic average or quasi-steady-state surface water and groundwater conditions at the site.

The flow model was calibrated by inputing initial estimates of recharge, aquifer
hydraulic conductivity and river bed conductance into the flow model and solving the model
for steady-state flow conditions. These estimated input parameters were then varied in
successive simulations until the steady-state head solution output by the model reasonably
matched the November 1993 water levels in the monitoring wells. When varying these
parameters within reasonable limits produced groundwater elevations which were too low,
the general head boundary was used to allow flow from the paleosols and overbank deposits
below the unconfined aquifer. The conductance of this boundary was adjusted to provide the
best match between model predicted and observed groundwater elevations.

5.3 SOLUTE TRANSPORT MODEL

5.3.1 Model Design

The 100-BC-5 Area solute transport model was designed and constructed with
ModelCad386" (Geraghty and Miller, Inc 1993).

5.3.1.1 Transport Code. The solute transport code that was used for the 100-BC-5 Area
was MT3D, a finite-difference code developed by S.S. Papadopulos & Associates (1991).
M73D simulates advection, dispersion, and chemical reactions of dissolved contaminants in
groundwater flow systems. The code uses a combination of the method of characteristics
(MOC) and the modified method of characteristics for the solution of the
advection-dispersion-reaction equation. The MOC technique was originally developed for
solute transport models by the USGS (Konikow and Bredehoeft 1978). MT3D was selected
for this evaluation because it is well documented, designed to be used in conjunction with the
groundwater flow model code MODFLOW, and is personal computer based.

5.3.2 Technical Approach

The 100-BC-5 Area solute transport model was developed by simulating strontium-90
releases from liquid waste disposal trenches, retention basins, drains, and cribs (Figure 5-1)
occurring from 1944 to 1969 and calibrating the model to strontium-90 concentrations
observed in groundwater in January 1993 (DOE-RL 1993b).
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The site sources that released strontium-90 into the groundwater were simulated as
injection wells in the calibrated flow model. The leakage rate for each site was calculated
from the total liquid waste volume the site received and the time period the site was in
service (WHC 1991). This leakage rate was divided by the number of well nodes simulating
the areal extent of the site to estimate the initial injection rate of each well. The calculated
initial injection rates were then adjusted during the transport model calibration process.

The strontium-90 releases from the sites occurring between 1944 and 1969 were
simplified in the model. Three stress periods were simulated with the following sites active
during each period (no sources were active after 1968):

•	 1945 - 1952: 116-B-1, 116-B-2, 116-B-11

•	 1953 - 1957: 116-B-5, 116-B-10, 116-B-11, 116-C-1, 116-C-5

•	 1958 - 1968: 116-B-4, 116-B-5, 116-B-10, 116-B-11, 116-C-1,
116-C-5.

A solution from a transient groundwater flow model run simulating the releases was
used in the solute transport model which simulated advection, dispersion, and reaction of
strontium-90 in the subsurface and estimated strontium-90 concentrations in groundwater.

An initial concentration of 7.09 x 10-" kg/m' (0.1 pCi/mL) was input at the injection
well nodes simulating the point sources of the releases and then adjusted in the calibration
process. The solute transport simulations were run using a porosity of 20%, longitudinal to
transverse dispersivities of 10 to 1 in 	 to 3.3 ft), a retardation factor of 213, and a half
life of 28.1 years. A low estimate of the distribution coefficient of 20 mUg (0.02 M3 /kg)
(Ames and Serne 1991) was used to calculate the retardation factor because it represents a
conservative approach in simulating concentrations of strontium-90 in the groundwater. A
bulk density of 2,120 kg/m' was used.

Because of the high strontium-90 retardation factor, the transport model solutions
were less sensitive to porosity and dispersivity and more sensitive to the source strength.
The transport model calibration was based on adjusting the source strength by varying the
leakage rate of the injection well nodes and the initial concentrations of the point sources.
The model-simulated strontium-90 solute concentrations were compared with the
concentrations observed in groundwater in January 1993 (DOE-RL 1993b). The strontium-90
concentration contour map from the calibrated transport model solution is presented in
Figure 5-2.
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5.4 MODELING RESULTS

5.4.1 GW-1 and GW-2: No Action and Institutional Controls/Continued Current
Actions Alternatives

For the no action and institutional controls/continued current actions alternatives, the
calibrated strontium-90 plume was migrated to the years 2008 and 2018 using the flow field
solution from the calibrated steady-state groundwater flow model. The strontium-90
concentrations calculated by the calibrated transport model were used as the initial
concentrations for the solute transport simulations of all three remedial alternatives. The
transport simulations were run using a porosity of 20%, longitudinal to transverse
dispersivities of 10 to 1 m (32.8 to 3.3 ft) and a retardation factor of 213.

The strontium-90 concentration contour maps from the transport simulation solutions
are shown in Figures 5-3 and 5-4. In the no action simulations, 0.07 Ci of strontium-90 are
discharged into the river nodes simulating the Columbia River in the year 2008 simulation
and 0.1 Ci in the year 2018 simulation.

5.4.2 GW-3: Vertical Barrier Alternative

The vertical barrier alternative consisted of a vertical, low permeability wall placed
near the Columbia River, which would act as a barrier for the further migration of
contaminated groundwater into the river. In the model, a single groundwater extraction well
was simulated at each end of the vertical barrier to minimize migration of groundwater
around the ends of the wall.

For the barrier wall simulations, the calibrated groundwater flow model was modified
by changing the aquifer hydraulic conductivity in a line of grid nodes along the Columbia
River (Figure 5-5) to I x 10' cm/s to represent the barrier wall. Based on the grid size, the
effective width of the wall is 25 m (82 ft) and the wall is 450 m (1,500 ft) long. Two well
nodes were also added to the model near the ends of the simulated barrier wall to represent
the groundwater extraction wells.

The location of the barrier wall and the discharge rates of the well nodes were varied
in successive simulations to maximize plume capture and minimize the additional leakage of
water from the river nodes simulating the Columbia River due to the pumping well nodes. A
particle tracking program PATH31) (Zheng 1991) simulating advective movement of
contaminant solutes in groundwater was used to delineate the capture zone. The discharge
rate of the well nodes was set at 544 M3 /d (100 gpm) to ensure the plume capture
(Figure 5-6).

Plume migration was then simulated to the years 2008 and 2018 using the flow field
solution from the modified calibrated groundwater flow model. Transport simulations were
run using the same range of transport parameters as for the no action alternative.
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The strontium-90 concentration contour maps from the barrier wall simulation
solutions using porosity of 20%, longitudinal dispersivity of 10 in 	 ft), transverse
dispersivities of 1 in 	 ft), and a retardation factor of 213 are presented in Figures 5-7 and
5-$: The water table map for the year 2008 simulation is shown in Figure 5-9. In the barrier
wall simulation, 0.008 Ci of strontium -90 are discharged into the river nodes simulating the
Columbia River in the year 2008 simulation and 0.01 Ci in the year 2018 simulation. The
amount of strontium discharging into the river is reduced by 87%. In comparison to the no
action alternative, these simulations indicate that a vertical barrier wall would be effective in
reducing further migration of contaminated groundwater into the Columbia River.

5.4.3 GW-5 and GW-6: Removal, Treatment, Disposal Alternatives

Simulation of the groundwater extraction and treatment alternative consisted of a line
of extraction wells along the Columbia River to control further migration of the contaminated
groundwater into the river.

For the groundwater extraction and treatment simulations, the calibrated groundwater
flow model was modified by adding four well nodes to the model to represent the boundary
control extraction wells. Four well nodes were placed along the Columbia River
(Figure 5-10). The location, spacing and discharge rates of these well nodes were varied in
successive simulations to maximize plume capture and to minimize the additional leakage of
water from the river nodes simulating the Columbia River due to the well nodes (minimize
the uptake of river water by the boundary control wells). In order to confirm that plume
capture was established at relatively low drawdowns in the well nodes of approximately
0.6 in ft), the particle tracking program PATH313 simulating advective movement of
contaminant solutes in groundwater was used. Figure 5-11 shows results of a particle
tracking simulation using the modified calibrated groundwater flow model. A well spacing
of approximately 100 in 	 ft) with discharge rates 544 m'/day (100 gpm) maximized the
plume capture and minimized the additional river leakage in the model due to the well nodes.

Plume migration was then simulated to the years 2008 and 2018 using the flow field
solution from the modified calibrated groundwater flow model. Transport simulations were
run using the same range of transport parameters as for the no action alternative.

The strontium-90 concentration contour maps from the extraction and treatment
simulation solutions using porosity of 20%, longitudinal dispersivity of 10 in 	 ft),
transverse dispersivities of 1 in 	 ft), and a retardation factor of 213 are presented in
Figures 5-12 and 5-13. The water table map for the year 2008 simulation is shown in
Figure 5-14. In the extraction and treatment simulations, 0.004 Ci of strontium-90 is
discharged into the river nodes in the year 2008 simulation and 0.007 Ci in the year 2018
simulation. The amount of strontium discharging into the river is reduced by 93%. In
comparison to the no action simulations, these simulations indicate that a groundwater
extraction and treatment system would be effective in minimizing further migration of
contaminated groundwater into the Columbia River.
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Figure 5-1 100-BC-5 Operable Unit Base Map

145813

-N-

O/

145413

116-8-11

116 .5

145013

-B-6
0	

at,6

14 4613
i

I

1

I

ro'

144213

=ate^.= o
143813

14 3413
564013 564413 564813	 565213 565613	 566013	 566413

SCALE

400	 0	 400 600 METERS

5F-1



DOFJRL-94-59
Draft A

Figure 5-2 Simulated Strontium-90 Concentration Map
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Figure 5-3 No Action Alternative Simulated Strontium-90 Concentration Map
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Figure 5-4 No Action Alternative Simulated Strontium-90 Concentration Map
25 Year Simulation
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Figure 5-5 Vertical Barrier Location and Initial Concentration Map
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Figure 5-6 Vertical Barrier Alternative Simulated Plume Capture
with Particle Tracking, 15 Year Simulation
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-Figure 5-7 Vertical Barrier Alternative Simulated Strontium-90 Concentration Map
15 Year Simulation
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-Figure 5-8 Vertical Barrier Alternative Simulated Strontium-90 Concentration Map
25 Year Simulation
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Figure 5-9 Vertical Barrier Alternative Water Table Contour Map
15 Year Simulation
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Tigure 5-10 Groundwater Extraction Well Locations and Initial Concentration Map
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Figure 5-11 Groundwater Extraction Alterative Simulated Plume Captu re with
Particle Tracking, 15 Year Simulation
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Figure 5-12 Groundwater Extraction Alternative Simulated Strontium-90
Concentration Map, 15 Year Simulation
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Figure 5-13 Groundwater Extraction Alternative Simulated Strontium-90
Concentration Map, 25 Year Simulation
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Figure 5-14 Groundwater Extraction Alternative Water Table Contour Map
15 Year Simulation
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6.0 DETAILED ANALYSIS

- The detailed-analysis, far the Inn-RC-5 Onernhle ifnit is presented in Tables 6-1
through 6-4. The tables are organized by alternative and by the CERCLA nine criteria.
Evaluation of the alternatives against the ARAR is presented in Table 6-5.

Nine evaluation criteria have been identified in EPA guidance to evaluate remedial
actions. The evaluation criteria are the basis for the detailed analysis task during the FFS.
The evaluation criteria as defined in Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (EPA 1988) are discussed below.

6.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

This criterion provides an assessment of whether each alternative provides adequate
protection of human health and the environment. Evaluation focuses on a specific
alternative's ability to achieve adequate protection and describes how site risks posed through
each pathway being addressed by the FFS are eliminated, reduced, or controlled through
treatment, engineering, or institutional controls. This evaluation also allows for
consideration of any unacceptable short-term or cross-media impacts associated with each
alternative. The following questions represent the information included in the analysis of this
criterion:

•	 Will risk be at acceptable levels?
•	 What is the time frame to achieve acceptable levels?
•	 Will additional threats be minimized?

6.2 COMPLIANCE WITH ARAR

This criterion is used to determine whether each alternative will meet Federal and
State ARAR and TBC or if there is justification for an ARAR waiver. The CERCLA defines
six types of ARAR waivers as follows:

•	 interim actions
•	 greater risk to health and the environment
•	 technical impracticability
•	 equivalent standard of performance
•	 inconsistent application of state requirements
•	 fund-balancing.

Questions concerning compliance with ARAR which are addressed in the detailed
analysis include:

•	 Are ARAR available?
•	 What are the potential ARAR?
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•	 Will the potential ARAR be met and how?
•	 What is the basis for waivers?
•	 If ARAR are not available, what are the potential TBC?
•	 Is the alternative consistent with the potential TBC?

6.3 LONGTERM EFFECTIVENESS AND PERMANENCE

This criterion addresses the risk remaining at the site after RAO have been met. The
primary focus of this evaluation is the extent and effectiveness of the controls that may be
required to manage the risk posed by treatment residuals and/or untreated wastes. The
following questions are addressed in the detailed analysis:

•	 What is the magnitude of the remaining risk?

•	 What remaining sources of risk can be identified? How much is due to
treatment residuals and how much is due to untreated residual contamination?

•	 Will a 5-year review be required?

•	 What is the likelihood that the technologies will meet required process
efficiencies of performance specifications?

•	 What type and degree of long-term management is required?

•	 What are the requirements for long-term monitoring?

•	 What operation and maintenance functions must be performed?

•	 What difficulties and uncertainties may be associated with long-term operation
and maintenance?

•	 What is the potential need for replacement of technical components?

•	 What is the magnitude of the threats or risks should the remedial action need
replacement?

•	 What is the degree of confidence that controls can adequately handle potential
problems?

•	 What are the uncertainties associated with land disposal of residuals and
untreated waste?
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6.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREAT

ME
NT

The goal of this criterion is to address the statuto ry preference for remedial actions
which employ treatment technologies that permanently and significan tly reduce toxicity,
mobility, and volume. This evaluation focuses on the following ques tions:

•	 Does the treatment process employed address the p rincipal threats?

•	 Are there any special requirements for the treatment process?

•	 What portion (mass, volume) of contaminated mate rial is destroyed?

•	 What portion (mass, volume) of contaminated mate rial is treated?

•	 To what extent is the total mass of toxic contaminan ts reduced?

•	 To what extent is the mobility of toxic contaminan ts reduced?

•	 To what extent is the volume of toxic contaminants reduced?

•	 To what extent are the effects of treatment irreversible?

•	 What residuals remain?

•	 What are their quantities and characte ristics?

•	 What risks do treatment residuals pose?

•	 Are principal threats within the scope of the action?

•	 Is treatment used to reduce inherent hazards posed by p rincipal threats at the
site?

6.5 SHORT-TERM EFFECTIVENESS

This evaluation criterion addresses the effects of the alte rnative du ring the
construction and implementation phase until RAO are met. The following factors should be
addressed as appropriate for each alternative:

•	 health and safety of the community during remedial actions
•	 health and safety of workers du ring remedial actions
•	 environmental impacts
•	 time until remedial response objectives are achieved.
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6.6 IMPLEMENTABILITY

The implementability criterion addresses the technical and administrative feasibility of
implementing an alternative and the availability of various services and materials required
during its implementation. This criterion involves analysis of the following factors:

•	 technical feasibility:
-	 construction and operation
-	 reliability of technology
-	 ease of undertaking additional remedial action
-	 monitoring considerations
-	 ability of technology to meet PRG, including detection limit

•	 administrative feasibility - activities needed to coordinate with other offices
and agencies

•	 availability of services and materials:
-	 availability of adequate offsite treatment, storage capacity, and disposal

services
-	 availability of necessary equipment and specialists, and provisions to

ensure any necessary additional resources
-	 availability of services and materials plus the potential for obtaining

competitive bids, which may be particularly important for innovative
technologies

-	 availability of prospective technologies.

6.7 COST

This criterion addresses capital costs, both direct and indirect, annual operations and
maintenance (O&M) costs, accuracy of cost estimate, present worth analysis and cost
sensitivity analysis of alternatives.

6.7.1 Direct Capital Costs

Direct capital costs include:

•	 construction costs
•	 equipment costs
•	 land and site-development costs
•	 building and service costs
•	 relocation expenses
•	 disposal costs.
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6.7.2 Indirect Capital Costs

Indirect capital costs include:

•	 engineering expenses
•	 license or permit costs
•	 startup and shakedown costs
•	 contingency allowances.

6.7.3 Annual O&M Costs

Annual O&M costs include:

•	 operating labor costs
•	 maintenance materials and labor costs
•	 auxiliary material and energy
•	 disposal of residues
•	 purchased services
•	 administrative costs
•	 insurance, taxes, and licensing costs
•	 maintenance reserve and contingency funds
•	 rehabilitation costs
•	 costs of periodic site reviews.

6.7.4 Accuracy of Cost Estimates

Study estimates of costs are expected to provide an accuracy of +50% to -30% and
are prepared using data-available from th? L FI , trearability studies, and ongoing projects.

6.7.5 Present Worth Analysis

Present worth analysis is used to evaluate expenditures that occur over different time
periods by discounting all future costs to a common base year, usually the current year. This
allows all alternatives to be assessed based on current costs of the remedial action. The
present worth analysis requires assumption to be made regarding the discount rate and the
period of performance. A discount rate of 5% before taxes and after inflation is
recommended. Period of performance should not exceed 30 years.
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6.8- REGULATORY ACCEPTANCE

This criterion evaluates the technical and administrative concerns of the regulating
agency. These concerns are generally addressed in the ROD.

6.9 COMMUNITY ACCEPTANCE

This is an evaluation of the concerns of the public and is addressed in the ROD.
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OVERALL PROTECTION ALTERNATIVE GW-1: NO ACTION
OF HUMAN HEALTH

AND THE
ENVIRONMENT

Will risk be at acceptable levels? Human Health:	 Yes, currently existing condi tions present low human health
risk (incremental cancer risk 10' to 10', hazard quotient < 1) for both the
frequent- and occasional -use scenarios, based on the 100-BC-5 Operable Unit
Qualitative Risk Assessment (QRA) (WHC 1993c) and supplemental risk
assessment (Appendix B).

Environment:	 Uncertain; currently existing conditions present low ecological
risk (< 1 rad/day, U . S. Department of Energy (DOE) Order 5400 . 5) from
radionuclides, based on the 100-BC-5 Operable Unit QRA (WHC 1993c).
Potential risks exist because the concentrations of chromium and aluminum
exceed the ambient water quality c ri teria in the near- river wells.	 This risk i as
determined in the QRA is conservative because no allowance has been made
for natural attentuation of the contaminants. 	 No quantification of ri sk in the
substrate has been made.

Timeframe to achieve acceptable levels? The risk to human health and the environment from the 100-BC-5 Operable
Unit is currently at acceptable levels based on the maximum strontium-90
concentration of 130 pCi/L.	 While the concentration of strontium-90 is at an
acceptable risk level, it is above the current and proposed Safe D rinking Water
Act (SDWA) maximum contaminant level (MCL). The time required for the
peak concentration of strontium -90 in the near river wells to decay to the 42
pCi/L proposed MCL and the 8 pCi/L current MCL is approximately 49 ye ars
and 120 years, respectively. 	 Due to the high adsorption rate and low
desorption rate within the unconfined aquifer, the majo ri ty of strontium-90 will
decay p rior to migrating into the Columbia River.

Will additional threats be minimized? No additional threats will result from the implemen tation of this alternative.
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COMPLIANCE WITH ALTERNATIVE GW-1: NO ACTION
ARAR

What are the potential applicable or See Table 6-5.
relevant and approp riate requirements
(ARAR)?

Will the potential ARAR be met? How? See Table 6-5.

Basis for waivers? Potential basis for ARAR waiver of SDWA MCL based on technical

impracticability.	 The high adsorption and low desorption characteristics of the
strontium-90 in the aquifer sediments makes removal of the strontium-90
difficult.	 Also, ability to treat to MCL is unknown. The Ambient Water
Quality C riteria for chromium and aluminum are exceeded in the near-river
wells and springs; however, they were below the c ri teria in the river.

What are the potential to-be-considered See Table 6-5.
(TBC)?

Is the alternative consistent with TBC listed See Table 6-5.
above
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LONG-TERM ALTERNATIVE GW-1: NO ACTION
EFFECTIVENESS AND

PERMANENCE

What is the magnitude of the remaining The 100-BC-5 Operable Unit QRA and supplemental risk assessment indicate
risk? the current risk to human health and the environment from strontium-90 is

low. The currently existing concentrations of strontium-90 in the unconfined
aquifer will continue to decrease by radioactive decay.

What remaining sources of risk can be Based on the current low risk from the 100-BC -5 Operable Unit identified in
identified? the QRA and the supplemental risk assessment, no remaining sources of risk

can be identified.	 Based on the high adsorption rate and low desorption rate
for strontium-90, the majo rity of contamination will decay while isolated
within the unconfined aquifer.

What is the likelihood that the technologies Remedial technologies are not included in the no action alternative; therefore
will meet performance needs? performance needs are not identified.	 Although low risk from the 100-BC-5

Operable Unit is identified in the QRA and supplemen tal ri sk assessment,
monito ring of the site is assumed to continue through the year 2008.
Ecological risks are currently uncertain and will be fu rther evaluated through
current actions being conducted on site.

What type and degree of long-term No long-term management is required for this alternative.	 Monitoring of the
management is required? operable unit is conducted under existing programs.	 Long - term management

requirements beyond the IRM pe riod will be addressed by the final remedial
action.

What are the requirements for long -term The current monitoring program will continue through the IRM pe
riod;

monitoring? evaluations will be made periodically to determine the need for additional
remedial action or ch anges in the monitoring program.

What operation and mainten ance (O&M) No O&M functions will be required throughout the pe riod of government
functions must be performed? control to perform and maintain groundwater monito ring activities.
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LONG-TERM ALTERNATIVE GW-1: NO ACTION
EFFECTIVENESS AND

PERMANENCE

What difficulties may be associated with None.
long-term O&M?

What is the potential need for replacement None.
of technical components?

What is the magnitude of risk should the No different than current risk.
remedial action need replacement?

What is the degree of confidence that The number of monitoring wells currently in place is considered adequate to
controls can adequately handle potential effectively monitor contaminant migration within the 100-BC-5 Operable Unit.
problems? The frequency of sampling and the number of samples taken ensure accurate

monitoring results.

How is the removed contamination disposed Not applicable. No contaminants are removed from the aquifer (other than for
of? monitoring).
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REDUCTION OF ALTERNATIVE GW-1: NO ACTION
TOXICITY, MOBILITY,

OR VOLUME

Does the treatment process address the The no action alternative does not involve treatment. The migration of
principal threats? strontium-90 into the Columbia River presents low risk to human health and

the environment, based on the 100-BC-5 Operable Unit QRA (WHC 1993c)
and supplemental risk assessment (Appendix B). 	 Ecological risks from
chromium and aluminum are uncertain but are likely low.

Are there any special requirements for the No special requirements are associated with this alte rnative.
treatment process?

What portion of the contaminated mate rial Contaminated mate rial is neither treated nor destroyed.
is treated/destroyed?

To what extent is total mass of toxic The mass of strontium-90 is reduced by radioactive decay.	 Due to the high
contaminants reduced? adsorption rate and low desorption rate of strontium-90 within the unconfined

aquifer, the majority of con tamination will decay p rior to migration into the
Columbia River.

To what extent is the mobility of toxic Con taminant mobility is not reduced; however, the con taminant mobility is
contaminants reduced? relatively low due to the high adsorption and low desorption characteristics of

the strontium-90.	 The velocity of strontium-90 in the unconfined aquifer is
significantly less than the velocity of the groundwater itself. 	 Based on the
retardation factor used in the groundwater modeling (see Section 4.0), the

travel time for strontium-90 to reach the river is 213 times greater than that of
the groundwater.

To what extent is the volume of toxic Contaminant volume is not reduced through treatment; however, the
contaminants reduced? strontium-90 will naturally decay.

To what extent are the effects of the Radioactive decay and contaminant migration into the river is irreversible.
treatment irreversible?
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REDUCTION OF ALTERNATIVE GW-1: NO ACTION
TOXICITY, MOBILITY,

OR VOLUME

What are the quantities of residuals and No treatment residuals result from this alternative.
characteristics of the residual risks?

What risk do treatment of residuals pose? No risk from treatment is associated with this alternative.

Is treatment used to reduce inherent hazards The inherent hazards associated with the principal threat of the strontium-90
posed by principal threats at the site? are low and currently at acceptable levels. Strontium-90 levels are reduced by

natural radioactive decay. 	 No treatment is included in this alternative.
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SHORT-TERM ALTERNATIVE GW-I: NO ACTION
EFFECTIVENESS

What are the ri sks to the community du ring None.
remedial actions that must be addressed?

How will the risks to the community be Not applicable.
addressed and mitigated?

What risks remain to the community that None.
cannot be readily controlled?

What are the ri sks to the workers that need None.
to be addressed?

What ri sks remain to the workers that None.
cannot be readily controlled?

How will the risks to the workers be None.
addressed and mitigated?

What environmental impacts are expected None based on the use of existing monito ring wells.
with the construction and implementation of
the alternative?

What are the impacts that cannot be None.
avoided should the alternative be
implemented?



00
Y
m

A

H
m
Q
A
Q`

dA

c
a

0̂	
G

W d^

a oA
`.	 tin

za

SHORT-TERM
EFFECTIVENESS

ALTERNATIVE GW-1: NO ACTION

How long until remedial action objectives The RAO for protection of human health and the environment a re satisfied
are achieved? under the current conditions of the 100-BC-5 Operable Unit, based on the

QRA and supplemental risk assessment.	 Reductions of strontium-90
concentrations in the unconfined aquifer to SDWA MCL will eventually be
achieved through radioactive decay.	 As described previously, the 130 pCi/L
peak concentration of strontium -90 will decay to the proposed 42 pCi/L
SDWA MCL in approximately 49 ye ars and to the current 8 pCi/L SDWA
MCL in approximately 120 years, resulting in even lower risk.

a
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IMPLEMENTABILITY ALTERNATIVE GW-1: NO ACTION

What difficulties and uncertainties are None.
associated with construction?

What is the likelihood that technical None.
problems will lead to schedule delays?

What likely future remedial action 's are Based on the currently accep table risk to human health identified in the
anticipated? 100-BC -5 Operable Unit QRA and supplemental risk assessment, the need for

future remedial actions is unlikely.	 Continuous decay of strontium -90 will
fu rther reduce the already acceptable risk associated with the 100-BC-5
Operable Unit.	 Ecological risks are assumed to be low; however, current
activities being conducted at the 100 Area will provide information for
additional analysis of ecological ri sk.

What risks of exposure exist should Groundwater monitoring failure would not result in exposure ri sks greater than
monitoring be insufficient to detect failure? the currently existing low risk to human health and the environment identified

in the 100-BC-5 Operable Unit QRA and supplemental risk assessment.

What activities are proposed which require None.
coordination with other agencies?

Are adequate treatment, storage capacity, Treatment, storage, and disposal are not applicable to this alternative.
and disposal serv ices available?

Are the necessary equipment and specialists Yes, groundwater monito ring is a well established technology.
available?

What additional equipment and specialists None.
are required and what are their potential
impacts to implementation?

Are technologies under consideration Yes, groundwater monitoring is well established technology.
generally available and sufficiently

demonstrated?
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IMPLEMENTABILITY
	

ALTERNATIVE GW-I: NO ACTION

Will technologies requi re fu rther
	

No.
development before they can be applied at
the site?

I

Will more than one vendor be available to	 Yes, groundwater monitoring equipment and services are commercially	 I
provide a competitive bid?	 available.
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Table 6-1 Detailed Analysis for GW-1, No Action Alternative
(Page 11 of 11)

COST COMPONENT ALTERNATIVE GW-1: NO ACTION

Capital? $0

Operation and Maintenance? $0

Present Worth? $0

6T-lk
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OVERALL PROTECTION ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
OF HUMAN HEALTH CONTINUED CURRENT ACTIONS

AND THE
ENVIRONMENT

Will ri sk be at acceptable levels? Human Health:	 Yes, currently existing conditions present low human health
risk (incremental cancer risk 10-6 to 104 , hazard quotient < 1) for both the
frequent- and occasional-use scena rios, based on the 100-BC-5 Operable
Unit Quali tative Risk Assessment (QRA) (WHC 1993c) and supplemental
risk assessment (Appendix B).

Environment:	 Uncertain; currently existing conditions present low
ecological risk (< 1 rad/day, U.S. Department of Energy (DOE) Order
5400.5) from radionuclides, based on the 100-BC-5 Operable Unit QRA
(WHC 1993c).	 Potential risks exist because the concentrations of chromium
and aluminum exceed the ambient water quality c riteria in the near-river
wells.	 This ri sk i as determined in the QRA is conse rvative because no
allowance has been made for natural attentuation of the con taminants.	 No
quantification of risk in the substrate has been made.

Timeframe to achieve acceptable levels? The ri sk to human health and the environment from the 100-BC-5 Operable
Unit is currently at acceptable levels based on the maximum strontium-90
concentration of 130 pCi/L.	 While the concentration of strontium-90 is at
an acceptable risk level, it is above the current and proposed Safe D rinking
Water Act (SDWA) maximum con taminant level (MCL). The time required
for the peak concentration of strontium-90 in the near river wells to decay
to the 42 pCi/L proposed MCL and the 8 pCi/L current MCL is
approximately 49 years and 120 years, respectively. 	 Due to the high

adsorption rate and low desorption rate within the unconfined aquifer, the

majo ri ty of strontium-90 will decay p rior to migrating into the Columbia
River.

Will additional threats be minimized? No additional threats will result from the implemen tation of this alternative.
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COMPLIANCE WITH ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
ARAR CONTINUED CURRENT ACTIONS

What are the potential applicable or relevant See Table 6-5.
and approp riate requirements (ARAR)?

Will the potential ARAR be met? How? See Table 6-5.

Basis for waivers? Potential basis for ARAR waiver of SDWA MCL based on technical

impracticability. The high adsorption and low desorption characte ristics of
the strontium-90 in the aquifer sediments makes removal of the strontium-90
difficult.	 Also, ability to treat to MCL is unknown. 	 The Ambient Water
Quality C ri teria for chromium and aluminum are exceeded in the near-river
wells and springs; however, they were below the c ri teria in the river.

What are the potential to-be-considered See Table 6-5.
(TBC)?

Is the alternative consistent with TBC listed See Table 6-5.
above?
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LONG-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
EFFECTIVENESS AND CONTINUED CURRENT ACTIONS

PERMANENCE

What is the magnitude of the remaining risk? The 100-BC-5 Operable Unit QRA and supplemental risk assessment
indicate the current risk to human health and the environment from
strontium-90 is low.	 This low risk will decrease further as strontium-90
decays.	 Based on the high adsorption rate and low desorption rate within

the unconfined aquifer, the majo rity of stron tium-90 will decay prior to
migrating into the Columbia River.

What remaining sources of risk can be Based on the low risk to human health and the environment associated with
identified? the 100-BC-5 Operable Unit identified in the QRA and supplemental 

ri sk
assessment, no remaining sources of ri sk can be identified. 	 As noted
above, the high adsorption rate and low desorption rate will result in the
majority of strontium -90 decaying while isolated in the unconfined aquifer.

What is the likelihood that the technologies Although the risk to human health and the environment from the 100-BC-5
will meet performance needs? Operable Unit is currently at accep table levels, performance needs for the

institutional controls alternative are defined as the prevention of access to
and contact with contaminated groundwater.	 Institutional controls (access
restrictions, water rights restrictions, groundwater monito ring) are minimum
technology actions which require maintenance and enforcement by the
responsible autho ri ties.	 Government control of the Hanford Site is assumed
to be maintained through the year 2018, based on the T ri -Party Agreement.

What type and degree of long-term Long-term management requirements for this alternative involve continued
management is required? access rest riction enforcement and groundwater monito ri ng until such time

as these actions are considered no longer necessa ry .

What are the requirements for long-term The current monitoring program will continue and evaluations will be made
monitoring? periodically to determine the need for additional remedial action or changes

in the monitoring program.
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LONG-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
EFFECTIVENESS AND CONTINUED CURRENT ACTIONS

PERMANENCE

What operation and maintenance (O&M) O&M will be required throughout the action period to perform and maintain
functions must be performed? groundwater monitoring activities and access control.

What difficulties may be associated with None foreseeable during government control of the site (through the IRM
long-term O&M? period). A defined responsible pa rty will be required to perform O&M

after government control of the site is terminated.

What is the potential need for replacement of Periodic replacement or refurbishing of groundwater monito ring wells may
technical components? be required on an as needed basis. 	 Technical aspects of access restrictions

require only enforcement and upkeep of fences, signs, and bar riers.

What is the magnitude of risk should the Negligible risk is associated with the maintenance or replacement of
remedial action need replacement? groundwater monito ring wells. These activities primarily involve physical

hazards to workers such as those associated with d ri lling activities.

What is the degree of confidence that controls The number of monitori ng wells currently in place is considered adequate to
can adequately handle potential problems? effectively monito ring contaminant migration within the 100 -BC-5 Operable

Unit. The frequency of sampling and the number of samples taken ensure
accurate monito ring results.	 Based on the intended recreational use of the
100 Area after the pe riod of government control, no potential problems in
restricting access to con taminated groundwater are anticipated.

How is the removed con tamination disposed Not applicable. No con taminants are removed from the aquifer (other than
of.) for monito ring).
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REDUCTION OF ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
TOXICITY, MOBILITY, CONTINUED CURRENT ACTIONS

OR VOLUME

Does the treatment process address the principal The institutional controls alternative does not involve treatment.	 However,
threats? the principal threat of strontium-90 migration into the Columbia River

presents low ri sk to human health and the environment, based on the
100-BC-5 Operable Unit QRA (WHC 1993c) and supplemental risk
assessment (Appendix B).

Are there any special requirements for the No special requirements are associated with this alternative.
treatment process?

What portion of the contaminated mate rial is Contaminant mate rial is not destroyed through treatment; however, the
treated/destroyed? strontium-90 will radioactively decay naturally.

To what extent is total mass of toxic The mass of strontium-90 is reduced by radioactive decay. 	 Due to the
contaminants reduced? high adsorption rate and low desorption rate of strontium-90 within the

unconfined aquifer, the majority of contamination will decay prior to
migration into the Columbia River.

To what extent is the mobility of toxic Contaminant mobility is not reduced; however, the mobility of
contaminants reduced? strontium-90 is relatively low. 	 The velocity of strontium-90 in the

unconfined aquifer is significantly less than the velocity of the
groundwater itself.	 Based on retardation factor used in the groundwater
modeling (see Section 5.0), the travel time for strontium-90 to reach the
river is 213 times greater than that of the groundwater.

To what extent is the volume of toxic Contaminant volume is not reduced through treatment but the strontium-90
contaminants reduced? does decay naturally.

To what extent are the effects of the treatment Radioactive decay and contaminant migration into the river is irreversible.
irreversible?
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REDUCTION OF ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
TOXICITY, MOBILITY, CONTINUED CURRENT ACTIONS

OR VOLUME

What are the quantities of residuals and No treatment residuals result from this alternative.
characteri stics of the residual risks?

What ri sk do treatment of residuals pose? No risk from treatment is associated with this alternative.

Is treatment used to reduce inherent hazards The inherent hazards associated with the strontium -90 are low and at
posed by p rincipal threats at the site? acceptable levels.	 No treatment is included in this alte rnative.
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SHORT-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
EFFECTIVENESS CONTINUED CURRENT ACTIONS

What are the risks to the community during None.
remedial actions that must be addressed?

How will the risks to the community be Not. applicable.
addressed and mitigated?

What risks remain to the community that None.
cannot be readily controlled?

What are the risks to the workers that need to Risks to workers are associated with groundwater monito ring.	 Minimal
be addressed? exposure risks are anticipated with monitoring activities. The exposure

duration associated with monito ring is estimated to be approximately
12 hours per year per worker.

What risks remain to the workers that cannot None.
be readily controlled?

How will the risks to the workers be Workers involved with monitoring activities will be required to undergo
addressed and mitigated? extensive training in sample collection and handling procedures.	 Health and

safety protocols will be established and enforced, such as specification of

personal protection equipment, safe work practices, con taminant control
measures, and decon tamination procedures.

What environmen tal impacts are expected with None, based on the use of existing monitoring wells. Negligible impacts are
the construction and implemen tation of the anticipated if pe riodic well maintenance is required.
alternative?

What are the impacts that cannot be avoided Impacts are minimal.
should the alternative be avoided should the
alternative be implemented?
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SHORT-TERM
EFFECTIVENESS

ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
CONTINUED CURRENT ACTIONS

How long until remedial action objectives are The remedial action objectives for protection of human health and the
achieved? environment are satisfied under the current conditions of the 100-BC-5

Operable Unit, based on the QRA and supplemental ri sk assessment.
Reductions of strontium -90 concentrations in the unconfined aquifer to
SDWA MCL will eventually be achieved through radioactive decay. As
desc ribed previously, the 130 pCi/L peak concentra tion of strontium-90 will
decay to the proposed 42 pCi/L SDWA MCL in approximately 49 years and
to the current 8 pCi /L SDWA MCL in approximately 120 years, resulting
in even lower ri sk.
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IMPLEMENTABILITY ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
CONTINUED CURRENT ACTIONS

What difficulties and uncertainties are None.
associated with construction?

What is the likelihood that technical problems None.
will lead to schedule delays?

What likely future remedial actions are Based on the currently acceptable risk to hum an health and the environment
anticipated? identified in the 100-BC-5 Operable Unit QRA (WHC 1993c) and

supplemental risk assessment, the need for future remedial actions is
unlikely.	 Continuous decay of strontium-90 will fu rther reduce the already
acceptable risk associated with the 100-BC-5 Operable Unit.

What risks of exposure exist should Groundwater monito ring failure would not result in exposure risks greater
monitoring be insufficient to detect failure? than the currently existing low risk to human health and the environment

identified in the 100-BC-5 Operable Unit QRA (WHC 1993c) and
supplemental risk assessment. 	 The risk identified in the risk assessments
was determined using the maximum concentration of strontium-90 and
should represent a maximum risk under the exposure scenario.

What activities are proposed which require After the period of government control (year 2018), enforcement of
coordination with other agencies? groundwater access rest rictions and performance of groundwater monitoring

will require coordination with other agencies.

Are adequate treatment, storage capacity, and Treatment, storage, and disposal are not applicable to this alternative.
disposal serv ices available?

Are the necessary equipment and specialists Yes, groundwater monito ring and access restrictions are well established
available? technologies.

What additional equipment and specialists are None.
required and what are their potential impacts
to implementation?
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IMPLEMENTABILITY ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
CONTINUED CURRENT ACTIONS

Are technologies under consideration generally Yes, groundwater monitoring and access restrictions are well established
available and sufficiently demonstrated? technologies.

Will technologies require fu rther development No.
before they can be applied at the site?

Will more than one vendor be available to Yes, groundwater monitoring equipment and services are commercially
provide a competitive bid? available.
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Table 6-2 Detailed Analysis for GW-2, Institutional Controls/Continued
Current Actions Alternative (Page 11 of 11)

COST COMPONENT ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/
CONTINUED CURRENT ACTIONS

Capital? $0

Operation and Maintenance? $1,000,000

Present Worth? $760,000

6T-2k
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OVERALL PROTECTION
OF HUMAN HEALTH

AND THE
ENVIRONMENT

ALTERNATIVE GW-3: CONTAINMENT

Will ri sk be at acceptable levels? Human Health: Yes, current human health risk is low (incremental cancer risk 10' to
10', hazard quotient < 1) for both the frequent- and occasional-use scenarios, based
on the 100-BC-5 Operable Unit Qualitative Risk Assessment (QRA) (WHC 1993c)
and supplemental risk assessment (Appendix B).

Environment:	 Uncertain; currently existing conditions present low ecological risk
(< 1 rad/day, U.S. Department of Energy (DOE) Order 5400.5) from radionuclides,
based on the 100-BC-5 Operable Unit QRA (WHC 1993c). 	 Potential risks exist
because the concentrations of chromium and aluminum exc eed the ambient water
quality c ri teria in the near- river wells.	 This risk as determined in the QRA is
conservative because no allowance has b een made for natural attentuation of the
contaminants.	 No quantification of risk in the substrate has been made.

Timeframe to achieve accep table Although the risk to human health and the environment from the 100-BC-5 Operable
levels? Unit is currently at accep table levels, the timeframe to achieve the con tainment of the

strontium-90 plume is equivalent to the time required for implemen tation, i.e., the
implemen tation of the wall immediately prevents chromium behind the wall from
reaching the river.	 However, chromium located between the wall and the river will
not be obstructed from reaching the river.	 Procurement and construction time for
installation of the cutoff wall and hydraulic control wells is estimated to be
approximately one year .	 However, the time required to perform the necessa ry

administrative activities, prepare the remedial design, and ob tain the necessary
permits and agreements to perform construction activities along the river is uncertain.
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OVERALL PROTECTION ALTERNATIVE GW-3: CONTAINMENT
OF HUMAN HEALTH

AND THE
ENVIRONMENT

Will additional threats be Additional threats to workers resulting from implementation of this alte rnative will be
minimized? minimized by developing health and safety protocols defining training requirements,

safe work practices, and personal protection equipment, contamination control
measures, and decontamination procedures.

Additional threats to the environment resulting from implemen tation of this alternative
will be minimized by limiting habitat disturbances to the extent possible and
performing construction activities during seasons when threatened or endangered
species, such as the bald eagle, do not inhabit the area.
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COMPLIANCE WITH ALTERATIVE GW-3: CONTAINMENT
ARAR

What are the potential applicable See Table 6-5.
or relevant and approp riate
requirements (ARAB)?

Will the potential ARAR be met? See Table 6-5.
How?

Basis for waivers? Potential basis for ARAR waiver of Safe D rinking Water Act (SDWA) , maximum
contaminant level (MCL) based on technical impracticability. The high adsorption and
low desorption characteristics of the strontium -90 in the aquifer sediments makes removal
of the strontium-90 difficult. 	 Also, ability to treat to MCL is unknown.

What are the potential to-be- See Table 6-5.
considered (TBC)?

Is the alternative consistent with See Table 6-5.
TBC listed above
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LONG-TERM
EFFECTIVENESS AND

PERMANENCE

ALTERATIVE GW-3: CONTAINMENT

What is the magnitude of the Although the risk to human health and the environment from the 100-BC-5 Operable Unit
remaining risk? is currently at acceptable levels, groundwater modeling results indicate this alternative

can reduce the flow of contaminated groundwater into the Columbia River by 87%
compared to the no action alte rnative. This reduction was shown for both simulation
periods considered, 15 and 25 years.	 Contaminated groundwater contained by the cutoff
wall would not result in increased risk due to limited accessibility.	 After the period of
government control (year 2018) the 100 Area is intended for recreational use.
Concentrations of strontium-90 will decrease from radioactive decay du ring the period of
government control and recreational use of the 100 Area. The 130 pCi/L peak
concentration of strontium-90 will be reduced to the SDWA MCL of 42 pCi/L (proposed)
and 8 pCi/L (current) in approximately 49 ye ars and 120 years, respectively.

What remaining sources of risk The remaining source of risk is the strontium-90 contaminated groundwater contained by
can be identified? the cutoff wall at concentrations above the current 8 pCi/L and proposed 42 pCi/L

SDWA MCL.	 This ri sk is at acceptable levels.	 In addition, the contaminated
groundwater contained by the cutoff wall would not be readily accessible to the public or
the environment.
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LONG-TERM ALTERATIVE GW-3: CONTAINMENT
EFFEC'T'IVENESS AND

PERMANENCE

What is the likelihood that the The risk to human health and the environment from the 100-BC-5 Operable Unit is
technologies will meet currently at accep table levels.	 However, the performance need is reduction of
performance needs? strontium-90 entering the river.	 Groundwater modeling results indicate this alterna tive

can reduce the flow of contaminated groundwater into the Columbia River by 87%
compared to the no action alternative.	 However, the successful installation a cutoff wall
at the 100 B/C Area using deep soil mixing is un certain.	 Although deep soil mixing is a
well developed technology, implementation difficulties due to the 45 in 	 ft) depth
requirement and the presence of boulders within the Hanford formation complicate
construction of the cutoff wall.	 Similarly, hydraulic control measures (extraction wells at
the ends of the mixed soil wall) enhance the effectiveness of the cutoff wall, but
significant Fluctuations in the water table elevation near the river may create operational
difficulties.

What type and degree of Long-term management requirements for this alternative include monitoring and
long-term management is maintenance of the containment system. 	 Groundwater monito ring between the river and
required? the cutoff wall can be used to determine unaccep table leakage from the system.

Additional deep soil mixing columns can be installed where leakage is identified. 	 The
duration of long-term management requirements may be defined by the SDWA MCL.
On this basis, strontium-90 will decay to the proposed 42 pCi/L and current 8 pCi/L
MCL in approximately 49 years and 120 years, respectively.

What are the requirements for Groundwater monito ring as well as cutoff wall integ ri ty monitoring will be required to
long-term monito ring? assess the effectiveness of the con tainment system for as long as con tainment is required.

As desc ribed above, the duration of monito ring requirements may be defined on the basis
of strontium-90 decay to the concentrations of the SDWA MCL.

What operation and maintenance Operating requirements are specific to monitoring activities. 	 Maintenance of the
(O&M) functions must be monitoring system as well as the components of the containment system will be required
performed? on an as needed basis.
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LONG-TERM ALTERATIVE GW-3: CONTAINMENT
EFFECTIVENESS AND

PERMANENCE

What difficulties may be Maintenance requirements to the cutoff wall may involve installation of additional deep
associated with long-term O&M? soil mixing columns. 	 Similar to the initial installation requi rements, boulders within the

Hanford formation would pose significant difficulties du ring maintenance of the wall.

What is the potential need for Assuming proper ins tallation of the cutoff wall, replacement will not likely be required
replacement of technical within the timeframe required for strontium -90 concentrations to decay to acceptable
components? levels (SDWA MCL). However, maintenance and repair requirements as desc ribed

above may be necessary on an as needed basis. Replacement of groundwater monito ring
wells and equipment may also be required on an as needed basis.

What is the magnitude of risk The magnitude of risk to workers and the environment du ring replacement of the cutoff
should the remedial action need wall would be equivalent to the ri sk during initial ins tallation.	 The ri sk to workers from
replacement? exposure to the contaminant is greatly reduced by the use of deep soil mixing techniques.

Migration of the strontium-90 plume du ring replacement will likely result in minimal
contamination release to the river.

What is the degree of confidence Groundwater monitoring down-gradient from the wall can effectively determine potential
that controls can adequately problems associated with the con tainment system.	 Maintenance or repair of the cutoff
handle potential problems? wall would be difficult and involves installation of additional deep soil mixing columns.

How is the removed Du ring normal operations no con taminated materials will be generated other than samples
contamination disposed of? from monito ring activities.	 The technologies specified for construction of the

containment system result in minimal con tact with contamination.	 The pre-excavation for
removal of boulders from the Hanford formation is assumed to be conducted within
uncontaminated soils.	 Deep soil mixing will result in minimal con tamination of
equipment.	 Installation of the hydraulic control wells will also result in minimal
contamination of equipment. 	 Sonic d ri lling may be used to reduce the generation of
cuttings requiring disposal. 	 Contaminated mate rials generated as a result of construction,
monitoring, or standard operations will be disposed at the Environmental Restoration
Disposal Facility (ERDF), W-025, or another site will be used if ERDF if unavailable.
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REDUCTION OF ALTERATIVE GW-3: CONTAINMENT
TOXICITY, MOBILITY,

OR VOLUME

Does the treatment process address Although the risk to human health and the envi ronment from the 100-BC-5 Operable
the principal threats? Unit is currently at acceptable levels, groundwater modeling results indicate the

containment alternative can reduce the flow rate of strontium-90 contaminated
groundwater entering the Columbia River up to 87% compared to the baseline (no
action).

Are there any special requirements The effectiveness of the cutoff wall requires key-in to a confining geologic formation
for the treatment process? (aquitard) below the unconfined aquifer. 	 This requires construction of the cutoff to a

depth of approximately 45 in 	 ft) below the surface.	 In addition, removal of
boulders within the Hanford formation is required p rior to initiation of deep soil
mixing.

What portion of the contaminated The purpose of this alternative is containment, and therefore contamination is neither
material is treated/destroyed? treated nor destroyed. 	 However, the strontium-90 will naturally radioactively decay.

To what extent is total mass I of Containment of the con taminant plume enables strontium-90 to decay without continued
toxic con taminants reduced? migration into the Columbia River. 	 However, due to the high adsorption rate and low

desorption rate of strontium-90 within the unconfined aquifer, the majority of
contamination would decay p rior to migration into the Columbia River reg ardless of
any containment measures implemented.

To what extent is the mobility of The mobility of the strontium-90 plume is significantly reduced by the con tainment
toxic con taminants reducexi? alternative.	 The hydraulic conductivity of the cutoff wall 	 ,0-11 	 10 7 cm/sec) would be

several orders of magnitude less than the hydraulic conductivity of the unconfined
aquifer near the river (10-2 to 10' cm/sec).	 Based on an assumed hydraulic
conductivity of 10' cm/sec hydraulic conductivity for the cutoff wall, groundwater
modeling results indicate an 87% reduction in the flow rate of con taminated
groundwater into the river du ring the IRM period.	 Based on the retardation factor used
in the groundwater modeling (see Section 5.0), the unrestricted velocity of strontium-90
in the unconfined aquifer is 213 times less th an that of the groundwater.
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REDUCTION OF ALTERATIVE GW-3: CONTAINMENT
TOXICITY, MOBILITY,

OR VOLUME

To what extent is the volume of The volume of con tamination is not reduced by containment. However, radioactive
toxic con taminants reduced? decay du ring the period in which con tainment is maintained reduces the concentration

of strontium -90 in the groundwater. 	 The half-life of strontium -90 is approximately 30
years.

To what extent are the effects of Isolation of strontium -90 contaminated groundwater by installation of a cutoff wall and
the treatment irreversible? hydraulic control wells is not irreversible.	 Isolation is temporary and dependent on

maintaining the integ ri ty of the containment system. 	 Decay of the strontium-90 during
the period in which containment is maintained is irreversible.

What are the quantities of residuals Although the ri sk to human health and the environment from the 100-BC-5 Operable
and characteri stics of the residual Unit is currently at acceptable levels, the contaminated groundwater isolated by the
risks? containment system represents the residual risk associated with this alternative.

Radioactive decay will continually reduce the concentration of strontium -90 and the
corresponding 

ri
sk.

What risk do treatment of residuals Con taminated groundwater contained by the cutoff wall will not be treated but is
pose? allowed to attenuate by radioactive dec ay.

Is treatment used to reduce This alternative does not involve treatment.	 However, the inherent hazards associated
inherent hazards posed by p rincipal with strontium-90 are reduced by radioactive decay.
threats at the site?
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SHORT-TERM ALTERATIVE GW-3: CONTAINMENTTEFFECTIVENESS i

What are the risks to the Construction of the cutoff wall will pose minimal risk to the surrounding communities.
community during remedial actions Due to the remote location '' of the 100-BC-5 Area, construction activities are not
that must be addressed? expected to impact the surrounding community. The deep soil mixing technique

chosen for implementation of the cutoff wall will result in minimal contact with
contamination in the unconfined aquifer. The pre-excavation (to remove boulders) is
assumed to be conducted within noncon taminated soil.

How will the ri sks to the Minimal ri sks to the community result fromimplementation of this alternative.	 Dust
community be addressed and control measures would be used as requirecII to prevent airbo

rne spread of
mitigated? contamination.

What ri sks remain to the Potential ri sks to humans through con tact with spring water with elevated chromium
community that cannot be readily concentrations.
controlled?

What are the ri sks to the workers Since minimal contact contamination will nppsuit du ring implementation of this
that need to be addressed? alternative, physical hazards relating to construction activities presents the primary risk

to workers.	 These physical hazards are associated with machinery operations,
handling and placement of field tools, and vehicle operations. 	 Additional risks may be
associated with field work„ such as slip, t rip, fall, and heat stress. 	 Although the deep
soil mixing tool will require decon tamination after operation within the unconfined
aquifer, con taminated soil will not be brought to the surface.	 The containment
alternative has the greatest potential for impacts to the worker. 	 Use of heavy
equipment and the physical size of the project result in a medium to high worker risk
from physical hazards. 	 Exposure risks are expected to be low.

What risks remain to the workers None.
that cannot be readily controlled?

How will the risks to the workers Health risks to workers resulting from physical hazards associated with construction
be addressed and mitigated? activities will be minimized by development of health and safety protocols defining

training requirements, safe work practices, and personal protection equipment.
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SHORT-TERM
EFFECTIVENESS

ALTERATIVE GW-3: CONTAINMENT

What environmental impacts are The environmental impacts associated with construction and implementation of this
expected with the construction and alternative are p rimarily physical disturbances to habitat in the area of the 450 m
implementation of the alternative? (1,500 ft) long cutoff wall.	 The pre-excavation will require space for slurry

preparation, material storage (bentonite, ba ri te, water), spoils storage, and backfill
preparation (removal of cobbles and boulders from excavated spoils). No additional
disturbances will result from deep soil mixing operations. 	 Although the 100 B/C Area
is a previously disturbed site, installation of the cutoff wall may result in tempora ry

impacts to endangered species such as the bald eagle.	 However, construction du ring
seasonal times when such species are not inhabiting the area will minimize potential
impacts.	 The barrier would be located in a potential wetland/floodplain zone.
Assessment of impacts would be required p rior to implementation. Other threatened
and endangered species would need to be identified in the proposed zone of

construction.	 Impact would be minimized by proper placement design. 	 Environmental
and cultural surveys required prior to implementation.

What are the impacts that cannot be Environmental impacts resulting from construction of the cutoff wall cannot be
avoided should the alternative be avoided.	 Physical disturbances to habitat will be temporary and limited to the general
implemented? area of the cutoff wall, which is approximately 450 m (1,500 ft) along the Columbia

River.	 No significant impacts such as disturbances to threatened or endangered species
are anticipated.
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SHORT-TERM
EFFECTIVENESS

ALTERATIVE GW-3: CONTAINMENT

How long until remedial action The remedial action objectives for protection of human health and the envi ronment are
objectives are achieved? satisfied under the cur rent conditions of the 100-BC-5 Operable Unit, based on the

QRA and supplemental risk assessment. However, this alternative may significantly
reduce the volume of strontium -90 contaminated groundwater entering the Columbia
River.	 This reduction will be achieved upon installation of the cutoff wall and
operation of the hydraulic control wells for the zone behind the wall. However,
contamination between the wall and the river will continue to migrate to the river.	 As
noted previously, procurement and installation of this containment system is estimated
to require approximately one year.	 However, the time required to obtain the required
permits and agreements to begin construction is unknown.
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IMPLEMENTABILITY ALTERATIVE GW-3: CONTAINMENT

What difficulties and uncertainties The two primary concerns associated with construction of the cutoff wall are
are associated with construction? subsurface obstructions (the presence of boulders in the Hanford formation) and the

cutoff wall depth requirement. A p re-excavation is proposed to remove boulders from
the Hanford formation p rior to implementation of deep soil mixing. The Hanford
formation comprises the vadose zone in the vicinity of the proposed location of the
cutoff wall, and therefore contact with contamination from the unconfined aquifer is
not required.	 However, slurry trench excavation is proposed for this activity as
opposed to conventional excavation, due to the physical constraints imposed by the
proximity of the Columbia River and past practi ce disposal sites (retention basins,
trenches, c ribs). The trench developed du ring the pre-excavation can be backfrlled
using the o riginal soils removed (without boulders) such that deep soil mixing can be
performed.

The required depth of the cutoff wall is approximately 45 in 	 ft).	 This depth is
beyond the conventional use of deep soil mixing. However, equipment vendors
suggest the depth required at the 100-BC-5 Operable Unit is feasible. 	 Treatability
testing may be required.

What is the likelihood that technical Deep soil mixing techniques are well established.	 However, technical problems
problems will lead to schedule associated with subsurface obstructions (boulders) or installation to the required 45 in

delays? (150 ft) depth could lead to schedule delays. 	 In the event these technical problems

cannot be overcome, the cutoff wall may not be implemen table.	 Treatability testing of
the proposed technique can demonstrate the applicability of the method and identify
possible technical problems that may be encountered. 	 The treatability testing would
aid in remedial design also.
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IMPLEMENTABILITY ALTERATIVE GW-3: CONTAINMENT

What likely future remedial actions Assuming the cutoff wall can be successfully implemented, no future remedial actions
are anticipated? are likely.	 Radioactive decay of strontium-90 will eventually eliminate concern of

groundwater contamination at 100-BC-5. 	 As noted previously, the peak con centration
of strontium-90 will decay to the proposed 42 pCi/L and current 8 pCi/L SDWA MCL
in approximately 49 years and 120 years, respectively. These include pump and treat,
innovative in situ technologies, or other alte

rnatives.	 Current activities are bieng
directed at defining true risks to the river and the future need for remedial actions.

What ri sks of exposu re exist should The inability to detect failure of the containment system would result in the continued
monitoring be insufficient to detect strontium-90 release into the river.	 However, based on the 100-BC-5 Operable Unit
failure? QRA (WHC 1993c) and supplemental risk assessment, present conditions do not pose

significant ri sk to human health or the environment.	 Therefore, failure of the
containment system would not be expected to result in additional 

ri sk to that currently
existing.

What activities are proposed which None foreseeable.	 However, due to the p roximity of the proposed cutoff wall and the
require coordination with other Columbia River, other agencies such as the U.S. Army Corps of Engineers, the
agencies? Washington State Department of Fish and Wildlife, and the National Park Se rv ice may

be involved du ring design and construction.

Are adequate treatment, storage Containment does not involve contact with con tamination, and therefore does not
capacity, and disposal services require treatment, storage, and disposal se rv ices.	 In the event con taminated material
available? is generated as a result of construction activities or decon tamination requirements, it

would be disposed at ERDF.

Are the necessary equipment and Yes, slurry excavation and deep soil mixing construction equipment and specialists are
specialists available? commercially available. 	 All other equipment and specialists required are available

with the Hanford Site contractors.

What additional equipment and Slurry excavation and deep soil mixing specialists and equipment are required to
specialists are required and what are ensure proper installation of the cutoff wall.
their potential impacts to
implementation?
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IMPLEMENTABILITY ALTERATIVE GW-3: CONTAINMENT

Are technologies under Yes, slurry excavation and deep soil mixing techniques are available and sufficiently

consideration generally available demonstrated.

and sufficiently demonstrated?

Will technologies requi re further The proposed cutoff wall installation technique should be tested.	 A treatability test
development before they can be can demonstrate the applicability of the method as well as identify potential technical
applied at the site? problems that may be encounte red during construction in the 100 B /C Area.

Will more than one vendor be Yes, slurry excavation and deep soil mixing technology is commercially available.
available to provide a competitive
bid?
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Table 6-3 Detailed Analysis of GW-3, Containment Alternative
(Page 15 of 15)

COST COMPONENT ALTERATIVE GW-3: CONTAINMENT

Capital? $8,000,000

Operation and Maintenance? $12,900,000

Present Worth? $17,500,000

6T-3o
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OVERALL
PROTECTION OF

HUMAN HEALTH AND
THE ENVIRONMENT

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

Will risk be at acceptable Human Health:	 Yes, currently existing conditions Same as Alternative: GW-5.
levels? present low human health risk (incremental cancer risk

10' to 10', hazard quotient < 1) for both the frequent-
and occasional -use scenari

os, based on the 100-BC-5
Operable Unit Quali tative Risk Assessment (QRA)
(WHC 1993c) and the supplemental risk assessment.

Environment:	 Uncertain; currently existing conditions
present low ecological risk (< 1 rad/day, U.S.
Department of Energy (DOE) Order 5400.5) from
radionuclides, based on the 100-BC -5 Operable Unit
QRA (WHC 1993c).	 Potential risks exist because the
concentrations of chromium and aluminum exceed the
ambient water quality c ri teria in the near-river wells.
This ri sk i as determined in the QRA is conse rvative
because no allowance has been made for natural
attentuation of the con taminants.	 No quantification of
risk in the substrate has been made.
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OVERALL
PROTECTION OF

HUMAN HEALTH AND
THE ENVIRONMENT

ALTERNATIVE GW-5
Ion Exchange/Precipi tation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

Timeframe to achieve Although the risk to human health and the environment Same as Alternative GW-5.
acceptable: levels? from the 100-BC-5 Operable Unit is currently at

acceptable levels, the 130 pCi/L peak concentration of
strontium-90 is above the current and proposed Safe
Drinking Water Act (SDWA) maximum contaminant
level (MCL). Groundwater modeling results indicate
pump-and-treat can reduce the flow of con taminated
groundwater into the Columbia River, but not the
concentration of strontium-90 in the unconfined aquifer.
During the periods simulated by groundwater modeling
(15 and 25 years), reductions in the concentration of
strontium -90 calculated for the pump-and-treat
alternatives are equivalent to the no action alternative.
This result suggests the high adsorption and low
desorption rates of strontium -90 inhibit the
effectiveness of pump-and-treat to the point that natural
radioactive decay has the most significant effect on
reductions in the concentration of strontium-90 in the
unconfined aquifer. Therefore, the timeframe to
achieve the SDWA MCL is the same as no action.
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OVERALL ALTERNATIVE GW-5 ALTERNATIVE GW-6
PROTECTION OF Ion Exchange/Precipitation Treatment Reverse Osmosis Treatment

HUMAN HEALTH AND
THE ENVIRONMENT

Will additional threats be Additional threats posed by strontium-90 removed from Addi
ti
onal threats posed by

minimized? groundwater will be minimized by treatment and strontium-90 removed from
disposal.	 Settling tank sludge and precipitation residues groundwater will be minimized by
will be solidified using cement and then disposed at treatment and disposal. Settling tank
Environmental Restoration Disposal Facility (ERDF), sludge and evaporator concentrates
W-025, or another site. 	 Ion exchange resin will be will be solidified using cement and
dewatered followed by disposal at ERDF. then disposed at ERDF, W-025, or

another site.
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COMPLIANCE WITH ALTERNATIVE GW-5 ALTERNATIVE GW-6
ARAR Ion Exchange/Precipitation Treatment Reverse Osmosis Treatment

What are the potential See Table 6-5. Same as Alternative GW-5.
applicable or relevant and
appropriate requirements
(ARAR)?

Will the potential ARAR See Table 6-5. Same as Alternative GW-5.
be met? How?

Basis for waivers? Potential basis for ARAR waiver of SDWA MCL based Same as Alternative GW-5.
on technical impracticability. 	 The high adsorption and
low desorption characte ri stics of the strontium -90 in the
aquifer sediments makes removal of the strontium-90
difficult.	 Also, ability to treat to MCL is unknown.
The Ambient Water Quality C ri teria for chromium and
aluminum are exceeded in the ne ar-river wells and
springs; however, they were below the c ri teria in the
river.

What are the potential to- See Table 6-5. Same as Alternative GW-5.
be-considered (TBC)?

Is the alternative See Table 6-5. Same as Alternative GW-5.
consistent with TBC listed
above
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LONG-TERM
EFFECTIVENESS AND

PERMANENCE

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

What is the magnitude of The risk to human health and the environment from the Same as Alternative GW-5.
the remaining ri sk? 100-BC-5 Operable Unit is currently at acceptable

levels.	 However, pump-and-treat will further reduce
the ri sk from the 100-BC-5 Operable Unit by lowe ring
the concentration of strontium-90 to the SDWA MCL,
8 pCi/L (current) or 42 pCi/L (proposed).

What remaining sources of The secondary wastes generated from the treatment Same as Alternative GW-5, except
risk can be identified? system are the remaining sources of risk. The primary that the p ri mary sources of secondary

sources of secondary wastes generated by the treatment wastes generated by the treatment

process include settling tank sludge, precipi tation process include settling tank sludge,
residues, and spent ion exchange resins. 	 Based on permeate from the reverse osmosis
cement solidification of these wastes followed by system, and filter cartridges.
disposal at ERDF, the risk from secondary wastes is
considered minimal. 	 Cement based solidification is
well developed and has been successfully demonstrated
on the types of secondary waste generated by this

alternative.
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LONG-TERM
EFFECTIVENESS AND

PERMANENCE

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

What is the likelihood that The ability of the treatment system to reduce The ability of reverse osmosis to
the technologies will meet strontium-90 concentrations to the current or proposed reduce strontium-90 concentrations to
performance needs? SDWA MCL (8 pCi/L and 42 pCi /L, respectively) is the current or proposed SDWA MCL

uncertain.	 Results of the EQ3 /6 computer model (8 pCi/L and 42 pCi/L, respectively)
indicate lime precipitation is highly effective and can is uncertain.	 Reverse osmosis has
reduce the 130 pCi/L peak concentration in the been demonstrated to effectively
groundwater to below the current MCL. However, remove high concentrations of
full-scale operation of a 400 gpm precipi tation system strontium-90 from groundwater
may not achieve the same effectiveness. Ion exchange (Garrett 1990), but not to SDWA
has been demonstrated to effectively remove high MCL levels.
concentrations of strontium-90 from groundwater
(Robinson et al. 1993), but not to SDWA MCL levels.

What type and degree of Long -term management is required only through the Same as Alternative GW-5.
long-term management is duration of the treatment period to operate and main tain
required? the removal, treatment, and disposal systems, satisfy

annual reporting requirements, and perform periodic
groundwater monito ring. Based on groundwater
modeling results, the duration of management required
is equivalent to the time required for strontium-90 to
decay to the SDWA MCL. Once treatment is no
longer necessary , no additional management will be
required at the site.
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LONG-TERM ALTERNATIVE GW-5 ALTERNATIVE GW-6
EFFECTIVENESS AND Ion Exchange/Precipitation Treatment Reverse Osmosis Treatment

PERMANENCE

What are the requirements The current groundwater monito ring program will Same as Alternative GW-5.
for long -term monitoring"o continue through the duration of government control of

the site (year 2018).	 Beyond year 2018 (if necessary),
long-term monito ring requirements and responsibilities
will be determined by Washington State Department of
Ecology, U.S. Environmental Protection Agency
(EPA), and DOE.

What operation and O&M functions are required only du ring the IRM Same as Alternative GW-5.
maintenance (O&M) period to ensure continuous treatment and monitoring.
functions must be Once pump-and-treat is no longer necessary
performed? (compliance with SDWA MCL for strontium-90),

O&M functions will be no longer required.

What difficulties may be None foreseeable. Same as Alternative GW-5.
associated with long-term
O&M?

What is the potential need Periodic replacement of treatment system components Periodic replacement of treatment
for replacement of (e.g., mixing tank, rotary drum filter, ion exchange system components (reverse osmosis
technical components? columns), materials (e.g., lime, sulfuric acid, ion vessels, high pressure pump,

exchange resin), extraction wells, monito ring wells, evaporation heater), mate rials
and associated ancilla ry equipment (e.g., pumps, (membranes), extraction wells,
piping) will be required on an as needed basis. monitoring wells, and associated

ancillary equipment (pumps, piping)
will be required.
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LONG-TERM ALTERNATIVE GW-5 ALTERNATIVE 6W-6
EFFECTIVENESS AND Ion Exchange/Precipitation Treatment Reverse Osmosis Treatment

PERMANENCE

What is the magnitude of The risk to human health and the environment from the Same as Alternative GW-5.
risk should the remedial 100-BC-5 Operable Unit is currently at acceptable
action need replacement? levels.	 However, in the event treatment is unavailable

for extended periods, untreated contaminated
groundwater could enter the river.	 The concentrations
and risk associated with this groundwater would be at
lower levels than at present because of radioactive
decay and because risk is based on maximum
concentrations.

What is the degree of Potential problems associated with operation of the Same as Alternative GW-5.
confidence that controls treatment system include equipment failure, leaks or
can adequately handle spills, and contaminant removal inefficiency. 	 Control
potential problems? measures can adequately protect human health and the

environment should such problems. arise. The
treatment system will be equipped with automated
shut-down controls, secondary containment measures,
and effluent concentration monitoring.

How is the removed Spent ion exchange resins will be disposed following Contaminants removed by the reverse
contamination disposed dewatering. Other treatment residuals such as settling osmosis system will be evaporated to
of? tank sludge, solids from the regeneration loop, and form a concentrate stream that can

filtered precipitates will be solidified in cement. 	 All then be solidified with cement.
treatment residuals will be disposed on the Hanford Site Solidified evaporator concentrates
at ERDF, W-025, or another site.' (and other secondary wastes) will be

disposed on the Hanford Site at
ERDF, W-025, or another site.

war
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REDUC]CION OF
TOXICITY, MOBILITY,

OR VOLUME

ALTERNATIVE GW-5
Ion Exchange/Precipi tation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

Does the treatment process Yes. Groundwater modeling results indicate the Same as Alternative GW-5, except
address the principal extraction system can reduce the flow rate of that reverse osmosis has been shown
threats? strontium-90 con taminated groundwater into the to be an effective treatment

Columbia River by 92% compared to the baseline (no technology for removal of
action).	 In addition, the precipi tation and ion strontium-90 from groundwater.
exchange processes have been shown to be effective
treatment techniques for removal of strontium-90 from
groundwater.	 Due to the high adsorption rate for
strontium -90, removal from the aquifer may be
difficult.

Are there any special Process monitoring and control capabilities are Process monitoring and control
requirements for the essential to the effectiveness of the treatment system. capabilities are essential to the
treatment process? Control of the lime addition is essential to maximize effectiveness of the treatment system.

precipi tation of the strontianite.	 The EQ3/6 model Pretreatment such as pH adjustment
indicates the pH must be main tained between 10.3 and and a crystallization inhibitor will be
10.4 to minimize the solubility of strontianite. 	 The required to maximize effectiveness of
ion exchange process will require the pH of the the reverse osmosis process.	 The
precipitation process effluent to be reduced by evaporation process is required to

addition of a reducing reagent such as sulfu ric acid. minimize the volume of seconda ry

The ion exchange process will also require a filtration waste generated.
pretreatment to remove suspended solids that may be
present in the effluent from the precipi tation process.
Such suspended solids could result in plugging or

fouling of the ion exchange columns. 	 Monito ring
strontium-90 concentrations, pH, and other
constituents (such as sulfate added in the form of
sulfu ric acid) in the treatment system effluent is
required to ensure acceptable levels prior to disposal.
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REDUCTION OF
TOXICITY, MOBILITY,

OR VOLUME

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

What portion of the The majority of contamination is adsorbed onto the Same as Alternative GW-5.
contaminated material is formation comprising the unconfined aquifer, due to
treated/destroyed? the high adsorption rate associated with strontium-90.

Based on comparisons between the groundwater
modeling results obtained for the pump-and-treat
alternatives and no action, radioactive decay has the
most significant effect on the reduction of
strontium-90 concentrations in the groundwater.
Therefore, the portion of contaminated material
treated is difficult to define. 	 However, the
groundwater modeling results do indicate the
pump-and-treat alternatives can reduce the flow rate
of contaminated groundwater into the Columbia River
by 92% compared to the baseline.

To what extent is total mass Groundwater modeling indicates the pump-and-treat Same as Alternative GW-5.
of toxic contaminants alternatives can reduce the flow rate of contaminated
reduced? groundwater entering the Columbia River by

approximately 92% compared to the baseline (no
action).	 The capability of the treatment system to
reduce the concentration of strontium-90 to the
SDWA MCL is uncertain and will require treatability
studies to verify.	 However, due to the high
adsorption rate of strontium-90 within the unconfined
aquifer, radioactive decay is the primary effect on
contaminant concentration reduction in the
groundwater.
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REDUCTION OF ALTERNATIVE GW-5 ALTERNATIVE GW-6
TOXICITY, MOBILITY, Ion Exchange/Precipitation Treatment Reverse Osmosis Treatment

OR VOLUME

To what extent is the Groundwater modeling results indicate the flow rate Same as Alternative GW-5.
mobility of toxic of strontium-90 contaminated groundwater into the
contaminants reduced? Columbia River is reduced by 92% compared to the

baseline (no action). 	 The mobility of strontium-90
removed from the groundwater by treatment is
minimized by subsequent disposal at ERDF.
Liquid-type secondary wastes generated du ring
treatment are solidified in cement p rior to disposal at
ERDF.	 Based on retardation factor used in the
groundwater modeling (see Section 5.0), the travel
time for strontium-90 to reach the river is 213 times
greater than that of the groundwater.

To what extent is the Based on the high adsorption rate associated with Same as Alternative GW-5.
volume of toxic strontium-90 in the unconfined aquifer, the volume of
contaminants reduced? contaminated groundwater is not significantly reduced

by pump-and-treat.	 As con taminated groundwater is
removed from the aquifer, desorption of strontium-90
into previously uncontaminated groundwater occurs.

The rate of extraction is not sufficient to remediate
the aquifer p rior to the natural radioactive decay of
strontium-90.

To what extent are the Removal of strontium-90 by chemical precipi tation, Removal of strontium-90 by reverse
effects of the treatment ion exchange, and solidification is considered osmosis, evaporation, and
irreversible? irreversible. solidification is considered

irreversible.
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REDUCTION OF
TOXICITY, MOBILITY,

OR VOLUME

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

What are the quantities of Spent ion exchange resins will be generated when Reverse osmosis will reduce the
residuals and characte ristics breakthrough is detected in the ion exchange system. volume of strontium-90 contaminated
of the residual risks? Preliminary estimates indicate that 180 cu ft of spent groundwater by approximately 5 to 1

resin and 5,733 cu ft of'resing regeneration solids will (Garrett 1993). The evaporator will
be produced each year of operation. The volume of result in additional volume reductions
spent ion exchange resin generated will be dependent based on approximately 50% solids
on the treatment system design and strontium-90 concentration. Concentrate from the
concentration in the feed stream. The EQ3/6 model evaporator will be solidified in
predicted 33 pounds of precipitant is generated per cement which will result in a volume
hour, based on the 400 gpm extraction rate. The increase of approximately 2 to 1.

volume of precipitant formed is dependent on the Treatability studies will be required
concentration of strontium-90 in the feed stream. to determine precise volumes of
Solidification in cement is assumed to result in a 2 to treatment residuals generated.
1 volume increase. 	 Treatability studies will be
required to determine precise quantities of treatment
residuals generated.

What risks do treatment of All secondary waste generated will be classified as All secondary waste generated will be
residuals pose? low level waste (LLW). 	 Spent resins will be classified as LLW. Solid waste such

dewatered and then disposed without additional as filter cart ridges will be disposed
treatment.	 Cement solidification of liquid -type, without additional treatment.	 Cement
radioactive waste forms (such as precipitation residues solidification of liquid-type,
and settling tank sludge and resin regeneration solids) radioactive waste forms (such as
is well developed. 	 The risk from treatment of evaporator concentrates and settling
secondary waste is therefore considered minimal. tank sludge) is well developed. 	 The

risk from treatment of secondary

waste is therefore considered
minimal.
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REDUCTION OF
TOXICITY, MOBILITY,

OR VOLUME

ALTERNATIVE GW-5
Ion Exchange/Precipitation Treatment

ALTERNATIVE GW-6
Reverse Osmosis Treatment

Is treatment used to reduce Yes. strontium-90 removal from 100-BC-5 Same as Alternative GW-5.
inherent hazards posed by groundwater will reduce the threat posed by
principal threats at the site? strontium-90 migration into the river. Treatment

residuals will pose minimal risk to human health and
the environment based on disposal at an approved
facility.	 Although solid-type secondary waste forms
may be disposed without additional treatment, cement
solidification will be used for liquid -type treatment
residuals.
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SHORT-TERM ALTERNATIVE GW-5 ALTERNATIVE GW-15
EFFECTIVENESS Removal, Treatment, Disposal

What are the ri sks to the community None. Same as Alternative GW-5.
during remedial actions that must be
addressed?

How will the risks to the community Not applicable. Same as Alternative GW-5.
be addressed and mitigated?

What risks remain to the community None. Same as Alternative GW-5.
that cannot be readily controlled?

What are the risks to the workers Risks to workers a re associated with handling Same as Alternative GW-5.
that need to be addressed? treatment residuals, operation and maintenance

of treatment process equipment, and
groundwater monitoring. The risks to workers
associated with groundwater extraction and
handling is considered to be low.

What ri sks remain to the workers None. Same as Alternative GW-5.
that cannot be readily controlled?

How will the risks to the workers be Standard operating procedures will be establish Same as Alternative GW-5.
addressed and mitigated? to define proper treatment system operating

parameters and maintenance requirements.
Health and safety plans will establish training

requirements, identify personal protection
equipment needs, specify treatment residual
handling procedures, and define general safe

work practices.



H
t

A

C

C:
CL c
CV o
o
V

>;

CL

m

£R c

a C7

.• a
v^ -

o yt7

N 300
e
m

H

G
O

d^

r
y bA

^o

0

SHORT-TERM
EFFECTIVENESS

ALTERNATIVE GW-5
Removal, Treatment, Disposal

ALTERNATIVE GW-6

What environmental impacts are The primary impact to the environment from Same as Alternative GW-5.
expected with the construction and construction and implementation of the
implementation of the alternative? pump-and-treat alternatives will be physical

disturbances of habi tat near the Columbia
River which may potentially be inhabited by
threatened or endangered species (such as the

bald eagle).	 Construction and installation of

the treatment system, extraction wells, and
associated plumbing will be limited to an area
approximate 450 m ( 1,500 ft) in length along
the river.	 The proposed location of the
extraction wells and treatment system will be
within previously disturbed locations of the
100 B/C Area.

What are the impacts that cannot be Physical disturbances to habi tat resulting from Same as Alternative GW-5.
avoided should the alternative be construction and implementation are
implemented? unavoidable.	 However, environmen tal impacts

can be minimized by prefab ricating
components of the pump-and-treat system to
the extent possible.	 In addition, construction
activities can be conducted du ri ng seasonal
times when endangered species such as the
bald eagle are not present in the area.

0
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SHORT-TERM
EFFECTIVENESS

ALTERNATIVE GW-5
Removal, Treatment, Disposal

ALTERNATIVE GW-6

How long until remedial action The 'remedial action objective for protection of Same as Alternative GW-5.
objectives are achieved? human health and the environment are satisfied

under the current conditions of the 100-BC-5
Operable Unit, based on the QRA (WHC
1993c) and supplemental risk assessment. The
time required to reduce the flow rate of
contaminated groundwater into the Columbia
River is equivalent to the time required for
start-up of the pump-and-treat system.	 The
time required to achieve aquifer restoration by
pump-and-treat is based on the established
cleanup levels and desorption kinetics of

strontium-90 from the aquifer formation into
the groundwater. Groundwater modeling
results indicate that radioactive decay has a

more significant effect on the reduction of
strontium-90 concentrations in the unconfined
aquifer than does pump-and-treat. On the
basis of radioactive decay, the 130 pCi/g peak
concentration of strontium-90 in the
unconfined aquifer will be reduced to the
SDWA MCL of 8 pCi/L (current) and
42 pCi/L (proposed) after approximately 120

years or 49 years, respectively.
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IMPLEMENTABILITY ALTERNATIVE 9W-5 ALTERNATIVE GW-6
Removal, Treatment, Disposal

What difficulties and None.	 Construction of extraction wells and Same as Alternative OW-5.
uncertainties are associated with precipi tation/ion exchange treatment systems is
construction? well developed technology.

What is the likelihood that Since chemical precipi tation, ion exchange, and Since reverse osmosis, evaporation,
technical problems will lead to groundwater extraction are well developed and groundwater extraction are well
schedule delays? technologies, technic al problems are not likely to developed technologies, technic al

cause schedule delays. 	 However, failure of the problems are not likely to cause
pump-and-treat system to achieve performance schedule delays.	 However, failure
objectives (effluent strontium-90 concentrations) of the pump-and-treat system to
could result in schedule delays. achieve performance objectives

(effluent strontium-90
concentrations) could result in
schedule delays.

What likely future remedial Once aquifer restoration is achieved, no addition al Same as Alternative GW-5.
actions are anticipated? remedial actions will be necessary.

What ri sks of exposure exist Monito ring failure could lead to prematurely Same as Alternative GW-5.
should monito ring be ending treatment operations.	 The resulting ri sk
insufficient to detect failure? would depend on the extent of treatment up to that

point in time.	 This ri sk could be no greater than
the baseline conditions identified in the limited
field investigation QRA.
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IMPLEMENTABILITY ALTERNATIVE OW-5 ALTERNATIVE GW-6
Removal, Treatment, Disposal

What activities are proposed Discharge of treated groundwater into the Same as Alternative GW-5.
which require coordination with Columbia river or reinjection into the aquifer will
other agencies? require coordination with other agencies such as

U.S. Environmental Protection Agency (EPA),
Washington S tate Department of Ecology, U.S.
Army Corps of Engineers, National Parks
Department, and the Washington S tate Department
of Fish and Wildlife.

Are adequate treatment, storage Chemical precipi tation and ion exchange Reverse osmosis and evaporation
capacity, and disposal se rvices technologies are commercially available. 	 Disposal technologies are commercially
available? serv ices will be available within the Hanford Site at available.	 Disposal serv ices will be

ERDF. available within the Hanford Site at
ERDF.

Are the necessary equipment Yes.	 Chemical precipi tation and ion exchange Yes. Reverse osmosis and
and specialists available? technology and specialists are available within the evaporation technology and

DOE and p rivate industry . specialists are available within the
DOE and p rivate industry .

What additional equipment and None. Same as Alternative GW-5.
specialists are required and what
are their potential impacts to
implementation?

Are technologies under Yes.	 Chemical precipitation and ion exchange are Same as Alternative GW-5.
consideration generally available well developed technologies that have been used
and sufficiently demonstrated? extensively for treatment of liquid radioactive

wastes.	 Groundwater extraction and monito ring
are also established technologies.
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IMPLEMENTABILTTY ALTERNATIVE GW-5
Removal, Treatment, Disposal

ALTERNATIVE GW-6

Will technologies require Results of the EQ3/6 model indicate precipitation Reverse Osmosis has been shown to
fu rther development before they of strontium-90 by lime addition is highly effec tively reduce high
can be applied at the site? effective.	 However, treatability testing is required concentrations of strontium-90 in the

to demonstrate full-scale operation.	 Ion exchange groundwater (Garrett 1990).
has been shown to effectively reduce high However, treatability tests will be
concentrations of strontium-90 in g roundwater required to demonstrate
(Robinson et al. 1993). However, treatabili ty tests effectiveness for the low
are required to demonstrate effectiveness for the concentrations existing in 100-BC-5
low concentrations of strontium-90 present in groundwater.
100-BC-5 groundwater.

Will more than one vendor be Yes. Same as Alternative GW-5.
available to provide a

competitive bid?
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DOE/RL-94-59
Draft A

Table 6-4 Detailed Analysis of GW-5 and GW-6, Removal, Treatment,
and Disposal Alternatives (Page 20 of 20)

COST COMPONENT ALTERNATIVE GW-5 ALTERNATIVE GW-6

Capital? $1,850,000 $4,900,000

Operation and Maintenance? $12,500,000 $25,300,000

Present Worth? $11,100,000 $23,600,000

6T-4t
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Table 6-5 Compliance with ARAR and TBC (Page 1 of 6)

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS
AFFECTED MET"

40 CFR 191.03 All <25 mrem whole Limited exposure; personal
body; <75 mrem protective equipment; health and
critical organ safety training and monito ring

10 CFR 21.101-105 All Sets radiation Limited exposure; personal
doses, levels, and protective equipment; health and
concentrations safety training and monito ring

40 CFR 141 GW-3, GW-5, Strontium-90 - 8 Discharges after treatment will
GW-6 pCi/L likely meet the ARAR (some

uncertainty exists); concentrations
at near river wells will remain
above ARAR for lifecycle of IRM;
however, mixing of the
groundwater with the river will
limit impacts

40 CFR 122 GW-3, GW-5, Sets discharge No treated water will be discharge
GW-6 limits to surface to the river which exceeds drinking

waters water standards or ambient water
quality criteria

40 CFR 110 GW-3, GW-5, Prohibits discharge Runoff control will be implemented
GW-6 of oil above water during all activities.	 All tanks will

quality standards be bermed.
or that causes a
sheen on water
surface

40 CFR 144 GW-3, GW-5, Prohibits injections No current use of groundwater as
GW-6 that allows residential drinking water.

movement of Treatment will likely meet drinking
contaminated fluid water standards for all constituents
into underground except tritium; currently, no
sources of feasible treatments exist for tritium
drinking water if so there is a basis for ARAR
they would violate waiver under technical
40 CFR 142 or impracticability.
adversely affect
human health

40 CFR 146 GW-3, GW-5, Establishes siting, All injection wells will be in
GW-6 construction, compliance with requirements.

operating,
monitoring, and
closure
requirements for
injection wells

6T-5a
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Table 6-5 Compliance with ARAR and TBC (Page 2 of 6)

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS
AFFECTED MET?

40 CFR 261 GW-3, GW-5, Chromium is a Chromium will be treated as a
GW-6 hazardous waste hazardous waste.

40 CFR 262.34 OW-3, GW-5, Allows Wastes will not be stored on site
GW-6 accumulation of longer than 90 days.

hazardous waste
for 90 days or less
without a permit

40 CFR 268 GW-3, GW-5, Prohibits All solid wastes will be treated
GW-6 placement of prior to disposal

RCRA wastes in
landfill unless
treated.

40 CFR 50.12 GW-3, GW-5, <50 µg/m' annual Excavation and drilling activities
GW-6 average will use dust control measures as

concentration of required.	 No other particulate
particulate emissions are anticipated from the
emissions or 150 treatment systems.
Agim' per 24-hr

-	 - __---- - - rrrind

16 U.S.C. 469 GW-3, GW-5, Requires recovery Two archaeological sites and an
GW-6 or preservation of artifact were identified in the 100

artifacts B/C Area.	 Consideration of these
sites would be given in placing a
vertical harrier in this area.
Additional testing of these sites may
be required.	 Impacts from
extraction wells could be minimized
by proper placement.

50 CFR 17, 222, GW-3, GW-5, Actions must not Fish and Wildlife Service will be
225, 226, 227, 402, GW-6 threaten the consulted prior to actions
424 continued

existence of a
listed species or
destroy critical
habitat

16 U.S.C. 461 All Requirements for See 16 U.S.C. 469
preservation of
historic sites,
buildings, or
objects of national
significance.
Undesirable
impacts must be
mitigated.

6T-5b
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Table 6-5 Compliance with ARAB and TBC (Page 3 of 6)

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS

AFFECTED MET?

16 U.S.C. 470 et All Prohibits impacts See 16 U.S.0 469

seq. and requires
mitigation for
unavoidable
impacts on cultural
resources

40 CFR 257.3-1 GW-3, GW-5, Prohibits facilities Vertical barrier may have some
GW-6 or practices from impact on local ground and surface

restricting flow of water flow. However, the wall is
base flood, relatively short and should not
reducing impact the base flood. Other
temporary storage alternatives do not significantly
capacity of impact floodplain.
floodplain, or
causing washout of
solid waste

40 CFR 257.3-2 GW-3, GW-5, Prohibits facilities Activities will be scheduled to
GW-6 or practices from avoid impacts to eagles. Runoff

causing or control will be employed to prevent
contributing to the construction contaminants from
taking of impacting river biota; minimal
endangered or impacts would be attributable to the
threatened species pump and treat alternative; the

vertical barrier would disturb an
area near the river for
implementation. This area would
be restored after implementation.

16 U.S.C. 1271 All Prohibits federal Impacts from the pumping system
agencies from would be minimal. The vertical
recommending barrier would present a short
authorization of duration impact to visual resources;
water resource however, after implementation the
projects that would site would be restored to provide
have a direct and the visual aesthetics
adverse affect on
the qualities of the
wild and scenic
river

WAC 173-201A-030 GW-3, GW-5, Sets limits for No temperature impacts are
GW-6 temperature and associated with the alternatives. 	 No

PH for surface waters with unacceptable pH will be
waters discharged to the river

6T-5c
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Table 6-5 Compliance with ARAB and TBC (Page 4 of 6)

ARAB ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS
AFFECTED MET'

WAC 173-201A-040 GW-3, GW-5, Chromium - 11 Not met in the near river wells
GW-6 µg/L chronic during the IRM; currently met in

the river.	 The substrate has not
been characterized so it is uncertain
whether the criteria are met for this
zone

WAC 246.221-010 All 18.75 rem/quarter Only dealing with low levels of
for hands, wrists, radioactive contaminants, use of
ankles, and feet personal protective equipment,
and 7.5 personnel monitoring, and health
rem/quarter for and safety plan and training
skin

WAC 232-12-292 All Requires All activities will be scheduled to
protection of-bald avoid impacts to the eagles during
eagle habitat nesting; remedial actions will not

result in destruction of eagle nesting
habitat.

WAC 232-12-297 All Prescribes actions Activities will be scheduled to
to protect wildlife avoid impacts to eagles. Runoff
defined as control will be employed to prevent
endangered or construction contaminants from
threatened impacting river biota; minimal

impacts would be attributable to the
pump and treat alternative; the
vertical barrier would disturb an
area near the river for
implementation. 	 This area would
be restored after implementation.

WAC 173400-040 GW-3, GW-5, Requires Dust control measures will be used
GW-6 reasonable as required; odors should not be a

precautions to problem for the proposed
minimize fugitive alternatives.
dust emissions;
requires good
practices to control
odors

WAC 173-340400 All Ensures that Regulatory agencies have input into
cleanup actions are feasibility studies and proposed
performed in plans
accordance with
cleanup plan

6T-5d
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Table 6-5 Compliance with ARAR and TBC (Page 5 of 6)

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS
AFFECTED MET'

WAC 173-340440 All Requires physical Fences and signs will be installed
measures to limit around active remedial projects
interference with
cleanup

W 80.44-- - —_—__ IVG	 1 GW_.;..-^, ^..-5, Sec requirements..^L ..q_.._..._.._ Requirements will W met for
GW-6 for withdrawal of extraction wells

state groundwater

WAC 173-304200 GW-3, GW-5, Sets requirements Any solid waste generated on site
GW-6 for containers and as a result of remedial action will

vehicles to be used be handled according to

on site to store or requirements
transport solid
waste

WAC 173-218 GW-3, GW-5, Establishes Injection wells will be constructed
GW-6 permitting and operated in accordance with

requirements for substantive requirements of the
injection wells regulation

WAC 173-160 GW-3, GW-5, Establishes A
ll 

wells will be installed,
GW-6 minimum operated, and closed according to

standards for wells requirements

TBC

Benton-Franklin- GW-3, GW-5, Not mo re than 3 Limited potential for emissions,
Walla Walla GW-6 min/hr when dust contro l will be provided when
Counties Air emissions exceed necessary
Pollution Contro l 20% opacity
Authority General
Regulation 80-7,

Section 400-M

Section 400-060 GW-3, GW-5, Prohibits emissions
GW-6 > 0.10 grain per

ft'

40 CFR 141 All Proposed MCL for Radionuclide contaminant are which
(proposed at 56 FR radionuclides are removed through pumping can
July 18, 1991) (pCi/L): be removed with IX or RO

strontium-90 - 42
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Ta ;.e v-5 Compliance with ARAR and TBC (Page 6 of 6)

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS
AFFECTED MET'

DOE 5400.5
All

Limits effective Radionuclide concentrations are
dose to 100 below these levels.
mrem/yr. Derived
concentration
guides for
radionuclides in
water are ():

strontium-90 -
1.0E+03

10 CFR 1022 GW-3, GW-5, Requires federal Only temporary effects associated
GW-6 agencies to avoid with vertical barrier installation.

adverse effects The wall will be below land
associated with surface; land above the wall altered
development of during installation can be restored.
floodplains

Executive Order All Provides direction Several sites may be impacted by
11593 to federal agencies implementation of vertical barrier.

to preserve, Impacts can be minimized by
restore, and careful selection of barrier location
maintain cultural and consultation with archaeologists
resources prior to and du ring installation.

P.L. 100-605 All Requires Impacts from barrier installation
minimization of will be relatively short term;
direct and adverse disturbed areas can be restored after
effects on the installation.
values for which a
river is under
study.

ARAR = applicable or relevant and appropriate requirements
IRM = interim remedial measure
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
ERDF = Environmental Restoration Disposal Facility
CAMU = corrective action management unit
RCRA = Resource Conservation and Recovery Act

6T-5f
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7.0 QUALITATIVE SENSITIVITY ANALYSIS

The sensitivities associated with the key assumptions for the FFS are presented
qualitatively in Table 7-1. This table identifies each key assumption and the impacts that the
assumption has on the direction of the FFS and on the associated costs. Additional
discussions on uncertainties and sensitivities is included in Section 4.0 and in Appendix C.
The details of the cost assumptions used in defining alternative costs are included in the
detailed cost model printouts in Appendix E.
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ASSUMPTION IMPACT

The purpose of the IRM is to address The LFI recommended that the operable unit remain on the IRM
an identified threat to human health or pathway based on the QRA ecological risk estimation. The
the environment ecological 

ri
sk assessment used concentrations in the near-river

wells to determine the EHQ.	 This resulted in very conservative
estimate of risks.	 If the ecological ri sk is sufficiently
overestimated then the need for remedial action may be a rtificial.
If the risk estimation is underestimated, then additional RAO may
be required along with corresponding changes in alte

rn
ative design.

The overestimation of risk results in overexpenditure for potentially
unnecessary remedial actions.	 This overexpenditure would be
equivalent to the cost of the remedial action selected for
implementation.

The objectives the FFS are to protect The costs developed in the FFS are based on this assumption. 	 If
the Columbia River and to abate offsite the objectives were to clean up the aquifer and redu ce the mass of

migration of contaminants. contaminant then the remedial systems would have to be redesigned
or potentially eliminated in the case of the ve rtical barrier.	 The
barrier does not perform well in the long term with a persistent
mobile con taminant.	 The wall will hold up the con taminants in the
short term, but the contamination will eventually travel around the
wall to the river.	 If mass reduction is the objective, then the well
number, placement, and pumping rates would have to be adjusted
to meet the objective. The costs for pump and treat are mainly
influenced by well ins ta llation costs and pumping rate.	 The mass
reduction scenario would likely require more wells than currently
proposed and increased pumping rates.	 This scenario would
probably result in significant increases to both the pump and treat
options.
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To meet the objectives, the alternatives
are aimed at con tainment and control,of
contaminant plumes.	 (The alternatives
are not designed for mass reduction or

aquifer cleanup.)

The same sensitivities apply to this assumption as to the previous
assumption.

The occasional-use scena rio is assumed This assumption does not include d ri nking water wells.	 The
for the operable Unit. frequent-use scenario does include drinking water wells and would

have an effect on RAO and objectives for the IRM. 	 The frequent-
use scenario results in the identification of additional COC for
human health.	 The treatment processes for the pump and treat
scenarios would have to be modified to address these additional
COC and the objectives of the IRM would be modified to include
both protection of the river and mass reduction. 	 Alternate water
supplies could be considered. 	 The technical practicability of
achieving these RAO through pump and treat is uncertain.
Additional testing may be required to determine aquifer response
and surface treatment. 	 The cost of the alternatives would increase
somewhat to account for system changes. 	 Additional costs would
be incurred determining aquifer response and for system

modi fication to address RAO.

The lifecycle for the FFS is assumed to The present worth calculations are tied to this timeframe. 	 The
be to 2008 capi tal costs, O&M costs, and present worths for each year can be

seen on the present worth tables presented in Appendix E. 	 Costs
associated with years past 2008 can be extrapolated from the

tables.
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The 100 Area Feasibility Stua!y Phases The sensitivities to this assumption are small because most of the
1 & 2 (DOE-RL 1994a) forms the basis emerging technologies are not yet implementable in field
for the alternatives evaluated in the applications.	 Research and development activities are proceeding
FFS.	 Additional alternatives or and could lead to significant cost savings to the remedial actions if
deviations from the alternatives are only these innovative technologies become field ready. The
considered when the defined alte rnative technologies can be integrated into the IRM program as data and
does not meet the operable unit new techniques become available.
specifics. The Comprehensive
Environmental Response,
Compensation, and Liability 

A
ct

(CERCLA) does, however, allow the
flexibility of specifying different
process options at any point in the
remedial investigation/feasibility study
process if warranted by site
circumstances.

ERDF has sufficient space for operable The disposal costs for the pump and treat options tend to be major
unit waste and is available to meet cost d rivers.	 The disposal cost used in the FFS is $70/yd'.	 At the
schedule current stage of design for the ERDF, this cost is still uncertain.

To provide an estimate of the sensitivity of this cost, $700/yd' and
$7,000/yd' were input into the cost models. 	 Based on analysis of

disposal costs associated with an ion exchange or reverse osmosis
system (400 gpm), at $700/yd', disposal costs increase by +14%
resulting in an increase in to tal project cost of +1 %.	 At a disposal
cost of $7000/yd', disposal costs increase by +126% resulting in
an increase in to tal project cost of +6%.	 The total project costs
for the vertical barrier are not significantly affected by disposal

costs.	 The cost drivers for the barrier are the length and width of
the wall.	 Uncertainties in hydrogeologic parameters are reflected
in the vertical barrier alternative.
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8.0 COMPARATIVE ANALYSIS

The comparative analysis evaluates the relative effectiveness of the alternatives for
each of the CERCLA criteria. The comparative analysis is summarized in Figure 8-1 and
discussed in the following sections.

8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Results of the 100-BC-5 Operable Unit QRA indicate that strontium-90 presents low
risk to human health (ICR 10-6 to 10', HQ < 1) and the environment (< 1 rad/day, DOE
Order 5400.5), based on currently existing conditions (DOE-RL 1993b). Therefore,
long-term (after the period of remedial action) protection of human health and the
environment can be achieved by each alternative. Although strontium-90 is a low risk to
human health and the environment, the primary MCL for strontium-90 and ecological ARAR
for chromium and aluminum are exceeded in the near-river wells. Short-term (during the
period of remedial action) protection of human health and the environment is dependent on
the risks associated with implementation of each alternative. The no action and institutional
controls alternatives only involve contact with or exposure to strontium-90 contaminated
groundwater during monitoring and sampling activities, whereas, the containment alternative
requires intrusion into the contaminant plume and the pump-and-treat alternatives requires
management of secondary waste generated during treatment.

Groundwater concentrations are currently within the 10' risk level for radionuclides.
Groundwater modeling results indicate that radioactive decay has the most significant effect
on reducing the concentration of strontium-90 in the groundwater to the current 8 pCi/L or
proposed 42 pCi/L SDWA MCL, regardless of the remedial action implemented. However,
groundwater modeling results also indicate the containment alternative and the
pump-and-treat alternatives reduce the flow rate of contaminated groundwater into the
Columbia River, compared to the baseline (no action) thereby limiting the strontium-90 being
transported to the river in the groundwater.

8.2 COMPLIANCE WITH ARAR

None of the alternatives can currently satisfy the SDWA MCL in the unconfined
aquifer, based on the current 8 pCi/L for strontium-90; however, through natural radioactive
decay, the concentration in the aquifer will eventually reach the MCL. Although the MCL is
currently under review and may be changed to a proposed level of 42 pCi/L, the alternatives
would still be unable to achieve the concentration in the unconfined aquifer in the short term.
Groundwater modeling results show that the adsorption and desorption characteristics of
strontium-90 sufficiently retards the movement of this contaminant in the unconfined aquifer
to the point radioactive decay may be the only feasible means of reducing the concentration.
Therefore, an ARAR waiver can be formed on the basis of technical impracticability of
strontium-90 removal from the unconfined aquifer. The regulation is generally applicable to
drinking water sources; because the 100-BC-5 groundwater discharges to the Columbia
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River, a drinking water source, the regulation can be considered relevant and appropriate,
especially for potential receptors at the springs and seeps. It should be noted, however, that
the MCL is based on residential use. The concentration of strontium-90 in the river is below
the MCL.

The chronic Ambient Water Quality Criteria for chromium is 11 µg/L; the chronic
criteria for aluminum is 146.7 µg/L. Both these criteria are slightly exceeded in the operable
unit in both the springs and the near-river wells. The ecological risk determined in the QRA
did not account for mixing or dilution of contaminants prior to reaching the receptor. This
may have resulted in an overestimation of the real risk. Additional activities currently
underway in the 100 Area will provide information to better determine risk to ecological
receptors.

8.3 LONG-TERM EFFECTIVENESS

Long-term effectiveness for protection of human health and the environment is
ensured-by each-alternative;-based on the low risk currently associated with the 100-BC-5
Operable Unit. Groundwater modeling results show that the containment and pump-and-treat
alternatives can provide additional protection by reduction in the flow rate of contaminated
groundwater into the Columbia River by 87% and 92%, respectively, compared to the
baseline (no action). However, groundwater modeling results also show that the
concentration of strontium-90 in the unconfined aquifer is not affected by the remedial action
alternatives.

Any migration of the contaminant plume due to natural groundwater flow or
pump-and-treat results in continuous desorption from the saturated soils, thereby maintaining
an equilibrium concentration of strontium-90 in the groundwater and the soil. The adsorption
and desorption characteristics of strontium-90 in the unconfined aquifer prevent effective
strontium-90 concentration reduction by application of the remedial action alternatives. The
only reduction in strontium-90 concentration within the aquifer are a result of radioactive
decay. Based on the relatively short half-life of strontium-90 (approximately 30 years), the
long-term risk from the 100-BC-5 Operable Unit will be continuously reduced over time.

8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

While mobility of strontium-90 is low, groundwater modeling results indicate that the
containment and pump-and-treat alternatives can reduce the mobility of strontium-90 by
preventing the flow of contaminated groundwater into the Columbia River. Compared to the
baseline (no action), the containment and pump-and-treat alternatives reduce the flow of
contaminated groundwater into the river by approximately 87% and 92%, respectively. The
no action and institutional controls alternatives have no effect on the flow of contaminated
groundwater into the river.

For all the alternatives considered, the concentration will reduce over time due to
natural radioactive decay. This result would be expected for the containment alternative;
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however, lower concentrations beyond the reduction from decay would be anticipated with
the no action and institutional controls alternatives due to plume migration into the Columbia
River. The pump-and-treat alternatives would be expected to result in the lowest
concentrations of strontium-90 because some of the strontium-90 is removed from the aquifer
system. A significant result shown by groundwater modeling is the effect of each alternative
on the concentration of strontium-90 in the unconfined aquifer. During the simulation
periods investigated (15 and 25 years), no distinction between alternatives could be identified
on the basis of strontium-90 concentrations in the groundwater.

This result illustrates the effects of the high adsorption rate associated with
strontium-90 in the unconfined aquifer. The high adsorption rate of strontium-90 onto the
aquifer soils corresponds to a low desorption rate into the groundwater, which retards the
transport of strontium-90 within the aquifer. Values of the adsorption coefficient for
strontium-90 in the unconfined aquifer vary from 20 to 200 ml/mg (Ames and Serne 1991).
Adsorption coefficient values have been reported up to 400 ml/mg for strontium-90 in the
Ringold Formation (EPA 1978).

An adsorption coefficient of 20 ml/mg was used for groundwater modeling, based on
the conservative assumption that this value would maximize the concentration of strontium-90
in groundwater migrating into the Columbia River. However, use of this value does not
represent a conservative assumption when considering the effectiveness of pump-and-treat for
aquifer restoration. Therefore, the groundwater modeling results obtained for the
pump-and-treat alternatives represent the highest possible effectiveness. Although the lowest
adsorption coefficient value was used in groundwater modeling, the results obtained for the
pump-and-treat alternatives show the reduction in strontium-90 concentrations is almost
entirely due to radioactive decay.

8.5 SHORT-TERM EFFECTIVENESS

The evaluation of short-term effectiveness is based on protection of human health and
the environment during construction and implementation of the alternative until RAO are
achieved. Based on the remote location of the 100 B/C Area, no impacts to the surrounding
communities would result from implementation of the alternatives under consideration. The
no action and institutional controls alternatives do not involve contact with or exposure to
strontium-90 contaminated groundwater or soil, and therefore present the least risk to
workers. Physical hazards are the primary risks to workers during implementation of the
containment alternative, which requires excavation in the vadose zone (assumed not
contaminated) followed by deep soil mixing into the contaminant plume. The pump-and-treat
alternatives subject workers to health risks during O&M of the treatment system in which
low level waste is generated and managed.

The containment alternative is considered to involve the most severe environmental
impacts during implementation. Spacial requirements to perform the slurry excavation and
deep soil mixing will result in significant physical disturbances to habitat along the proposed
location of the cutoff wall. Installation of the extraction wells is the primary source of
environmental impact from the pump-and-treat alternatives, as prefabrication of the treatment
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system and pipelines can minimize environmental impacts from these ac tivities. The no

action and institutional controls alternatives result in the least impact to the environment due
to the nonintrusive nature of these alternatives.

The RAO are basica
ll

y met for all the alternatives. The time required to achieve

additional benefits of an alternative is dependent on the specific alte
rnative. The containment

and pump-and-treat alternatives achieve added protection of the Columbia River once
construction and implementation is complete. Each alte

rnative requires the same time to

satisfy the SDWA MCL for stron tium-90. Regardless of the alterna tive, groundwater
modeling results indicate natural radioac tive decay is the most significant factor effecting the
concentration of strontium-90 in the unconfined aquifer. Therefore, the time required to
reduce the 130 pCi/L peak concentration to the current 8 pCi/L, or proposed 42 pCi/L,
SDWA MCL is approximately 120 years or 49 years, respec tively.

8.6 EUPLEMENTABILITY

The no action and institutional controls alternatives are considered easily
implementable. Due to the limited ac tions involved with these alternatives, there are no
technical, administrative, or availability concerns.

Technically, the containment alternative is the most difficult to implement. A
pre-excavation is required to remove boulders from the Hanford formation in order to
facilitate the use of deep soil mixing. Due to the physical constraints on the surface
(e.g., retention basins, cribs, trenches), the proposed pre-excavation u tilizes slurry
excavation techniques such that near vertical side slopes can be obtained. Once the
pre-excavation trench is backfilled, deep soil mixing to a depth of approximately 45 

in

_^15Q €t}l^•equired. The annmximate 45 
in
	 ft) depth is near the technical limitations of

conventional deep soil mixing equipment. No other implementability con cerns
(administrative or availabili ty of services) are associated with this alternative.

The pump-and-treat alternatives will also be technically difficult to implement due to
the SDWA MCL target remedial level for strontium-90 (currently 8 pCi/L, but proposed at
42 pCi/L). Ion exchange and reverse osmosis have been demonstrated to effec tively remove
high concentrations of strontium-90 from groundwater (Robinson et al. 1993, Gar rett 1990).
However, treatability tests will be required to demonstrate the effec tiveness of these
technologies for reducing strontium-90 concentrations to 8 pCi/L. No other implementabi lity
concerns (administrative or availability of services) regarding this alternative are identified.

8.7 COST

Costs for the alternatives are compared in Table 8-1. Additional details and
assumptions for the costs are presented in Appendix C. The costs developed for this FFS
cover only those for the implementation and operation of the IRM. Considera tion of final
action costs are outside the scope of the FFS; however, some general statemen ts are provided
for consideration as follows:
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•	 Costs for continuation of the IRM as a final action can be extrapolated from
the FFS costs.

•	 Costs for combining alternatives (such as a vertical barrier in conjunction with
pump and treat) can be assumed to be additive (on an order of magnitude
basis).
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Figure 8-1 Summary of Comparative Analysis

Evaluation
Criteria

Overall Protection of Human Health
and Environment

Compliance with ARAR2

100-BC-5
Groundwater
Operable Unit

Alternatives[

GW-1 I GW-2 GW-3 GW-5 I GW-6

Long-Term Effectiveness and
Permanence

Reduction of Toxicity, Mobility,
and Volume

Short-Term Effectiveness

Implementability O
Present Worth

($ millions)
0 2.5 16.6 88.7 81.0

Notes:

-- __-- -- __- -1. - - Alternatives are Snruuu R—rimmed-as-:ollows:
• GW-1 No Interim Action
• GW-2 Institutional Control
• GW-3 Containment
• GW-5 RemovaVion Exchange Treatment/Disposal
• GW-6 Removal/Reverse Osmosis TreatmentlDisposal

2. ARAB - applicable or relevant and appropriate
requirement

Note: GW4 (In Situ Treatment) was not evaluated
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Table 8-1 Cost Comparison of Alternatives

Cost
Alternative

Capital Operation and Present Worth
Maintenance

GW-1 No Action $ 0 $ 0 $ 0

GW-2 Institutional $ 0 $ 1,000,000 $ 760,000
Controls/Continued
Current Actions

GW-3 Containment $ 8,000,000 $ 12,900,000 $ 17,500,000

GW-4 In Situ Treatment N/A N/A N/A

GV6'-5 Purtp and Treat $ 1,850,000- ----- $ 12,500,000 $ 11,100,000
(with Ion Exchange)

GW-6 Pump and Treat $ 4,900,000 $ 25,300,000 $ 23,600,000
(with Reverse Osmosis)

(1)	 Based on a discount rate of 5%

8T-1
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REPRESENTATIVE DATA ANALYSIS

A-1



DOEIRL -94-59
Draft A

1.0 INTRODUCTION

A risk assessment is being prepared in support of the FFS for the 100-BC-5
Groundwater Operable Unit. The focus of the risk assessment was defined at the April 8,
1994 meeting among Tri-Party unit managers, and the major assumptions to be used in the
risk assessment, based on the agreements at the meeting, were outlined in a memorandum
from Golder to Westinghouse dated April 12, 1994.

In the April 8th meeting, it was agreed that the only exposure pathway applicable for
human exposures is potential groundwater flow into riverbank springs and the Columbia
River. The only receptors identified under this pathway are recreational users who may
ingest water from springs. The exposure concentrations likely to be available for human
exposures are in near-river groundwater.

As stated in the April 12th memorandum, it is proposed that the average of the
maximum concentrations of contaminants from the 4th and 5th sampling rounds from
near-river groundwater monitoring wells be used to characterize contaminant exposure
concentrations in the risk assessment. However, it was agreed that the use of this limited
data set for risk assessment purposes is contingent upon the results of a representative data
analysis to verify that this data set represents groundwater concentrations that are potentially
available for human exposure at the riverbank.

The following analysis is a review of the data available for the 100-BC-5
Groundwater Operable Unit, and verifies that the use of the 4th and 5th rounds of data from
near-river wells are representative of the contaminant concentrations available for exposure at
the riverbank.

2.0 REPRESENTATIVE DATA ANALYSIS

The following representative data analysis consists of a comparative evaluation of data
for three data sets for the 100-BC-5 Operable Unit: the entire operable unit data set, the
near-river data set; and the late round, near-river data set. The entire operable unit data set
is defined as five rounds of LFI sampling data from wells within the 100-BC-5 Operable
Unit, including near-river wells. The near-river data set consists of five rounds of sampling
data from the wells along the Columbia River only (wells B2-13, B3-1, B346, and B347).
The late round near-river data set consists of 4th and 5th sampling round data (Spring 1993
and Fall 1993) from near-river wells in the 100-BC-5 Operable Unit.

The purpose of the representative data analysis is to a) determine if there are higher
contaminant concentrations inland from the near-river wells (i.e., upgradient from near-river
wells and the riverbank) that could potentially affect nets-river exposure concentrations in the
future; and b) determine whether the late-round near-river data set best represents
groundwater concentrations potentially available for human exposure at the riverbank.
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Table A-1 presents a summary of data from the three data sets for comparative
purposes. This table includes maximum and minimum values from five rounds of 100-BC-5
data from the entire operable unit, as well as the number of samples with detected
concentrations and the number of samples analyzed for each parameter with the exception of
organic compounds. Organic compounds presented in this table are only those compounds
that had detected concentrations in any of the five sampling rounds.

2.1 ELU4NATION OF NONDETECTED PARAMETERS

In order to evaluate the representativeness of the near-river data sets, it is necessary
to evaluate the entire operable unit data set to establish equilibration trends and anomalies in
the data, and to reduce the data sets by elimination of parameters that do not require further
evaluation. These characteristics can then be compared to the near-river data sets to evaluate
their representativeness. The following is an evaluation of the entire operable unit data set.

Parameters that are not detected or are detected at less than a 5% detection rate
(number of detects/number of sample results per parameter) in all five sampling rounds
throughout the entire operable unit are eliminated from further consideration. These
parameters are indicated on Table A-1, and are listed below:

Americium-241
Cesium-134
Cesium-137
Chromium-51
Cobalt-60
Europium-152
Europium-154
Iron-59

Inorganic Const

Plutonium-238
Plutonium-239/240
Potassium-40
Radium-226
Ruthenium-106
Thorium-228
Thorium-232

Zinc-65

ituents

Antimony	 Mercury
Beryllium	 Silver
Cadmium	 Thallium
Cobalt	 Cyanide

i

Hydrazine
Phosphate
Sulfide
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Organic Compounds

Acetone Di-n-octylphthalate
Benzene 2-Hexanone
2-Butanone Methylene chloride
Chlorobenzene 4-Methyl-2-pentanone
Diethylphthalate 1,1,2,2-Tetrachloroedme
Di-n-butylphthalate

2.2 USE OF NEAR-RIVER DATA

The use of data from the near-river portion of the operable unit in the risk assessment
is evaluated by review of concentrations in near-river wells compared to wells throughout the
entire operable unit to determine whether concentrations are substantially different between
the two data sets.

As shown on Table A-1, the maximum representative concentrations selected for the
near-river data set are typically equivalent to those selected for the entire operable unit data
set with some exceptions. The exceptions to this concept are parameters with upgradient
concentrations that are higher than near-river concentrations. These parameters are arsenic,
calcium, chromium, copper, lead, magnesium, nickel, potassium, vanadium, zinc,
bis(2-ethylhexyl)phdWate, and trichlorcethene. These exceptions are discussed below.

•	 Calcium, magnesium, and potassium are generally not toxic, and will not be
evaluated in the risk assessment.

•	 Arsenic and vanadium are present in both the entire operable unit and at
near-river locations at concentrations less than background, and therefore will
not be evaluated in the risk assessment.

•	 Copper, lead, nickel, and zinc are present in the entire operable unit data set at
concentrations above background, however, these parameters would pass
preliminary risk-based ,screening, and therefore would not be evaluated in the
risk assessment.

•	 Chromium, bis(2-ethylhexyl)phthalate, and trichloroethene are present in both
the entire operable unit and near-river data sets at concentrations above
background and would fail preliminary risk-based screening. Therefore, these
parameters would generally be evaluated in the risk assessment. The
maximum representative concentrations in the entire operable unit and
near-river data sets are within the same order of magnitude for all three of
these parameters and are not expected to result in significantly different risk
levels.

Based on these observations, it is unlikely that there are plumes of contaminants
containing substantially higher concentrations (compared to near-river concentrations) in the
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upgradient portion of the operable unit that could potentially affect near-river groundwater
concentrations. Therefore, it is reasonable to assume that near-river concentrations would
not increase significantly in the future.

2.3 USE OF LATE ROUND DATA

The use of late round sampling data in the risk assessment is evaluated by review of
concentrations over the five sampling rounds to determine whether late round data are
representative of groundwater concentrations available for exposure to humans. This
evaluation includes data for the entire operable unit, including near-river data, in order to
observe groundwater concentrations over time throughout the operable unit.

As described in Section 2. 1, several parameters with less than 5% detection rates are
eliminated from further evaluation. The remaining parameters are reviewed to determine
representative concentrations for each parameter. As described in the LFI report
(DOE-RL 1993b), data are evaluated for consistency between sampling rounds. If the
concentration of a parameter is several orders of magnitude higher in the initial sampling
rounds and equilibrates in later sampling rounds, the results from the initial sampling rounds
are eliminated as inconsistent. Likewise, if a parameter concentration is anomalously higher
in one sampling round compared to other rounds, that value is also eliminated as
inconsistent.

Maximum representative concentrations for the entire operable unit data set are
selected, for the most part, from the maximum concentrations detected in the operable unit
from all five sampling rounds. However, there are several exceptions where equilibration
has occurred or anomalies are present. The parameters exhibiting equilibration of
concentrations or anomalies are described below and are accompanied by time-concentrations
graphs to illustrate the fluctuations of concentrations over the five sampling rounds. The
time and concentration graphs include data for wells exhibiting elevated concentrations, or
wells with significant changes in concentrations. The wells used in these graphs are selected
specifically for each contaminant depending on that contaminant's behavior in a well.
Therefore, the wells presented in these graphs are specific to the contaminant of interest.

Carbon-14 (Figure A-1) - Initial high concentrations in Fall 1992 (maximum
= 410 pCi/L) dropped to equilibrated levels that are less than detection limits
(generally <50 pCi/L) by Spring and Fall 1993, therefore the maximum
representative concentration selected is "not detected".

Tritium (Figure A-2) - Initial high concentrations (maximum = 24,000 pCi/L)
dropped to relatively stabilized concentrations by Spring and Fall 1993
(maximum representative concentration = 15,000 pCi/L).

Arsenic (Figure A-3) - Two anomalously high values (0.829 mg/L and
0.722 mg/L) are present in the Fall 1992 sample results. The next highest
results are two orders of magnitude less (maximum representative
concentration = 0.0059 mg/L) or not detected (generally <0.005 mg/L).
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Chromium (Figure A-4) - The maximum concentration of chromium
(0.117 mg/L) was observed in well 199-B4-5 in the second round of sampling.
However, duplicate samples from the same well collected on the same date
have concentrations of 0.0845 mg/L and 0.0141 mg/L. Therefore, the highest
result (0.117 mg/L) is considered anomalous. The second highest
concentration (0.0845 mg/L), as shown on Figure A-4, and other initially high
sample results in early rounds dropped to equilibrated levels (generally
<0.030 mg/L) in Spring and Fall 1993 sample rounds, except in one well
(well 199-BS-1), where Fall 1993 sample result (0.0639 mg/L) was higher
than previous sample rounds. In the case of chromium, the Fall 1993 sample
result, representing an increased concentration, is selected as the maximum
representative concentration.

Lead (Figure A-5) - Anomalously high values (maximum = 0.529 mg/L) are
present in Fall 1992 sample results. The next highest values are two orders of
magnitude less (maximum representative concentration = 0.0079 mg/L), or
are not detected (generally <0.003 mg/L).

Manganese (Figure A-6) - Initially high sample results (between 0.015 mg/L
and 0.030 mg/L) in early rounds dropped to equilibrated levels (generally
<0.005 mg/L) in Spring and Fall 1993 sample rounds, with the exception of
one near-river well (well 199-B3-1). The maximum value detected in the
entire operable unit (0.101 mg/L) was present in well 199-B3-1 in Fall 1993.
However, the maximum value is an order of magnitude higher than previous
sample results in the same well (second highest result = 0.0107 mg/L). The
second highest result is selected for the maximum representative concentration
for manganese.

Nickel (Figure A-7) - Initial high concentrations (maximum = 0.0748 mg/L)
in Spring and Fall 1992 dropped to relatively stabilized concentrations by
Spring and Fall 1993 (generally <0.020 mg/L). The maximum representative
concentration selected for nickel is 0.024 mg/L.

Selenium (Figure A-8) - One anomalously high value (maximum
= 0.0319 mg/L) detected in Fall 1992 is one order of magnitude higher than
all other detected selenium concentrations. All other detected concentrations
are interspersed with non-detected concentrations (generally <0.020 mg/L),
and rejected data throughout the sampling period for all wells. Since there
were no consistent detects in any wells in the entire operable unit, the
maximum representative concentration selected is "not detected".

Vanadium (Figure A-9) - The maximum detected concentration (0.0184 mg/L)
from the five sampling rounds occurred in well 199-B4-5 in Fall 1992. Two
other sample results from the same well from the same sample round are an
order of magnitude lower (0.0097 mg/L and 0.0077 mg/L), therefore, the
maximum value is considered inconsistent and is eliminated. The second
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highest detected value (0.0143 mg/L) is selected as the maximum
representative concentration.

Zinc (Figure A-10) - Initially high sample results (maximum = 0.0673 mg/L)
in early rounds dropped to equilibrated levels (generally <0.030 mg/L) in
Spring and Fall 1993 sample rounds. The second highest detected value
(0.0232 mg/L) is selected as the maximum representative concentration.

As observed in the discussions above, parameter concentrations in later sampling
rounds, with some exceptions, typically equilibrate to concentrations one to three orders of
magnitude lower than initial sampling round results. The sample results typically indicate
that equilibration has occurred by the Spring and Fall 1993 sampling rounds. Exceptions to
this concept are chromium and manganese, which had increased concentrations in later
sampling rounds. The later sampling round results are used for maximum representative
concentrations for both chromium and manganese.

Based on the data reviewed above, it is reasonable to assume that data from late
(Spring and Fall 1993) sampling rounds are representative of the groundwater concentrations
in the 100-BC-5 Operable Unit. In the case of chromium and manganese, the increased
sample results occurred in the Fall 1993 sample round.

2.4 CONCLUSIONS

The use of the near-river data subset, as opposed to the entire operable unit data set
should not affect the specific contaminants of concern selected for use in the risk assessment,
or result in substantially different risks from potential human exposures. It is expected that
the use of late round data would ensure that equilibrated data is used in the risk assessment,
and would therefore serve to eliminate data that are not representative of current groundwater
conditions. Based on these observations, it is appropriate to use late round near-river data to
evaluate potential exposures at the riverbank for the 100-BC-5 Operable Unit risk
assessment.
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Parameter Units All 100-BC-5 OU Data Maximum
Representative
Concentration

Entire OU

Maximum
Representative
Concentration

NR

Maximum
Representative
Concentration

LRNR

Number
of Values

>Rep
Entire O

Number
of Values

>Rep
NR

Number
of Values

>Rep
LRNR

Maximun
Result

Minimum
Result

Number
of

Detects

Number
of

Samples

RADIONUCLIDES

Americium-241 pCi/L 0.049 -0.033U 2 71 NO ND ND 2 0 0

Carbon-14 pCi/L 410 -1 IOU II 92 ND ND ND 11 4 3

Cesium-134 pCi/L 20U -2.9U 0 71 ND NO ND 0 0 0

Cesium-137 pCi/L 9.2 -1.6U 1 71 ND NO ND 1 0 0

Chromium-51 pCi/L 8000 IOOU 0 70 NO ND ND 0 0 0

Cobalt-60 pCi/L 20U 2U 0 71 ND NO NO 0 0 0

Europium-152 pCi/L 30U -ISU 1	 0 71	 1 ND ND	 I ND 0	 1 0 0

Europium-154 pCilL 2OU BU 0 71 ND ND ND 0 0 0

Gross Alpha pCi/L 10 -3.6R 14 91 10 10 10 0 0`.. 0

Gross Bets pCi/L 290 SAU 77 91 290 290 245 0 0 0

Iron-59 pCi/L IOOU -3U 0 71 ND NO ND 0 0 0

Plutonium-238 pCilL 0.017 -0.016U 1 70 NO ND NO I 1 I

Plutonium-239/240 pCi/L 0.015 -0.009U 2 71 ND NO ND 2 2 1

Potassium-40 pCi/L 200 70U 1	 3 71 ND ND NO 3 0 0

Radium-226 pCi/L 30 -40U 2 71 ND ND ND 2 0 0

Ruthenium-106 pCilL 130U 3.81) 0 71 NO NO NO 1	 0 0 0

Strontium-90 pCi/L 150 -0.34U 62 90 150 150 125 0 0 _0

Technetium-99 pCi/L 130 12 86 91 130 130 110 0 0 0

Thorium-228 pCi/L 4OU -0.33U 1 71 NO NO NO 1 0 0

Thorium-232 pCi/L 80U 30U 0 70 NO ND ND 0 0 0

Tritium pCi/L 24000 IS00 89 91 15000. 15000 12000 3 3 0

U ranium (Total) pCilL 2.2 0.55 68 71 2.2	 - 2.2 1	 2.2 0 0 0

Zinc-65 I	 pCYL 1	 40U -4.4U 0 71 ND NO NO 0 0 0

INORGANIC CONSTITUENTS

Aluminum mg/L 1.24 0.0106U 33 95 1.24 1.24 0.65 0 0 0

Antimony mg/L 0.06U 0.0092U 0 95 ND ND NO 0 0 0

Arsenic mg/L 0.829 0.0019U 30 95. 0.0059. ND ND 2 0 0

Barium mg/L 0.0592 0.0044 93 95 0.0592 0.0592 0.048 0 0 0

Beryllium mg/L 0.0015 0.0002U 3 95 NO NO ND 3 0 0

Cadmium mg/L 0.0022 O.00IU 6 95 ND NO ND 6 0 0
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Parameter Units All 100-BC-5 OU Data Maximum
Representative
Concentration

Entire OU

Maximum
Representative
Concentration

NR

Maximum
Representative
Concentration

LRNR

Number
of Values

>Rep
Entire OU

Number
of Values

>Rep
NR

Number
of Values

>Rep
LRNR

Maximum
Result

Minimum
Result

Number
of

Detects

Number
of

Samples

Calcium mg/L 56.8 32.3 95 '95 56.8 53.8 52.8 0 0 0.

Chromium mg/L 0.117 0.0041U 84 95 0.6639 0.036 0.0254 3 0	 -' 0

Cobalt mg/L	 I 0.0107U 0.00131.1 0 95 ND ND ND	 1 0 0	 1 0

Copper mg/L 0.0117 0.00191.1 17 95 0.0117 ND ND 0 1'. 1

Iron mg/L 3.6 0.0053U 53 95 1.62 1.62 0.9 1 1 0

lead mg/L 0.529 0.0012U 37	 -- 95 0.0079 0.0047 0.0040 : 4 1 0

Magnesium mg/L 11.9 6.18 95 95 11.9	 - 9.99 9.67 0 0 0

Manganese mg/L 0.101 0.0008U 40 95 0.0107 0.0107 0.0068 7 3 1

Mercury mg/L 0.00014 0.000I1.1 4 95 ND ND ND 4 0 0

Nickel mg/L 0.0748 0.0026U 32 95 0.0241 0.0078 0.0078 S -2 : ::	 0

Potassium mg/L 6.64 1.76 95 9$ 6.64 4.45 4.09 0 0

Selenium mg1L 0.0319 0.0021.1	 1 11	 ' 95 ND ND NO 11 4 3	 `.

Silver mSIL 0.004 0.00231.1 4 95 ND ND ND 4 0 0

Sodium mglL 14.3 9.21	 ` 95 95 14.3 14.3 14.0 0: 0	 ` 0

77tallium mg/L 0.0039 0.00091.1 2 95 ND ND ND 2 0 0

Vanadium mg/L 0.0184 0.00251.1 57 95 0.0143 0.0097 0.0088 ! 0 0

Zim mg/L 0.0673 0.0026U 25 95 0.0232 ND ND. 1' 3 1

Cyanide m81L 0.0238 0.010U 1 77 ND ND ND 1 0 0

WET CHEMISTRY AND ANIONS

Alkalinity mg/L 115 93 72 72 115 112 112 0 0 0

Ammonia as N mg/L 0.4 0.05 11 71 0.4 0.4 ND 0 0 0

Chemical Oxygen Demand mg/L 30 5U 4 71 30 30 ND. 0 0 0

Chloride mg/L 13.8 4.6 73 73 13.8 10.1 9.2 0 ° 0 0

Conductivity {m hos/cmr 447 262 93 93 447 424 421 0 0 0

Fluoride	 - mg/L 0.5 0.1 87 93 0.5 0.5 0.3 0 0 0

Hydrazine mg/L 0.003U 0.003U 0 55 ND NO ND 0 0 0

Nitrate/Nitrite as N mg/L 6.9 0.45 71 71 6.9 6.81 6.42 0 0 0

pFl std units 8.3 7 82 94 7.0.8.3 7.8-8.1 7.9.8.1 -0 0 0

Phosphate mg/L 0.4 0.041.1 3 73 ND ND ND J 1 0

Sulfatt moll. 68.2 27 93 93 68.2 53 50 0 0 0

Sulfide mg/L I O.IU 4 69 ND ND NO / 1 0
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Parameter Units All 100-BC-5 OU Data Maximum
Rapists:	 -va
Concentration

Entire OU

Maximum
Representative

Concentration
NR

Maximum
Representative

Concentration
LRNR

Number
of values

>Rep
Entire OU

Number
of values

>Rep
NR

Number
of values

>Rep
LRNR

Maximum

Result

Minimum
Result

Number
of

Detects

Number
of

Samples

Tota l Dissolved Solids mg/L 294 151 71 72 294 261 261 0 0 0

Total Organic Carbon mg/l. t0 o.5U 33

:j::

55 2.5 1.7 0.62 1 0 0

Tota l Organic Halides mg/L 0.136 0.005U 6 55 ND
I	

ND ND 6 3 1

ORGANIC COMPOUNDS (detected only)

Acetone mg/L 0.012 0.002 3 68 ND ND ND 0 0 0

Benzene mg/L 0.005 0.001 2 68 ND ND ND 2 0 0

8is(2-Ethylhexyl)Phthale 11e mg/L 0.069 0.0006 17 66 0.069 .:. 0.035 0.012 0 0. 0

2-Butanun, mg/L 0.005 0.005 1 69 ND ND ND I I 1

Chlembenzene mg/L 0.002 0.002 1 68 ND NO ND 1 0 0

Chloroform mg/L 0.002 0.002 1 68 ND NO ND 1 0 0

Diethylphthalate mg/L 1	 0.0007 0.0007 1	 1 66 1	 ND ND ND 1 0 0

Di-n-butylphthalate mg/L 0.002 0.001 3 68 ND ND ND 3 0 0

Di-n-octylphthalate mg/L 0.002 0.002 1 68 ND NO ND 1 0 0

2- 111exanone mg/L 0.004 0.003 2 69 ND ND ND 2 0 0

Methylene chloride mg/L 0.004 0.003 3 66 ND ND ND 3 1 0

4-Methyl-2-pennons mg/L 0.002 0.001 2 68 ND ND ND 2 1 1

1,1,2,2-Tetrachloroethane mg/L 0.001 0.001 1 68 ND ND NO 1 0 0

Toluene mg/L 0.009 O.00I 9 69 0.009	 - 0.009 0.009 0 0 0

Trichloroethene mg/L 0.003 0.001 26 68 0.003 0.002 0.001 0 0 0

Note: Shading indicates parameter is detected at greater than 5% detection rate, and is re tained fmm evaluation in the risk assessment.
OU - Operable Unit
NR - Near-river well data only ( wells 112-13, 133-1, 63-46, 83-47)
LRNR = Late Round Near-River da ta only (average of maximum results from 4 1h and 5th sampling rounds at near-river wells)
NO = Not detected
U - Nor detected, value given is detection limit
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1.0 INTRODUCTION

The 100-BC-5 Operable Unit is a groundwater unit located within the 100 B/C Area
of the Hanford Site (Figure B-1). The 100-BC-5 Operable Unit includes the groundwater
below the 100 B/C Area source operable units plus the adjacent groundwater, surface water,
sediments and aquatic biota impacted by 100 B/C Area operations. Figure B-2 shows the
approximate boundaries of the 100-BC-5 Operable Unit.

The waste units in the 100-BC-1 and 100-BC-2 Operable Units are the sources of
groundwater contamination at the 100-BC-5 Operable Unit. Based on a previous LFI and
QRA at the 100-BC-1 Operable Unit (WHC 1993d), several waste units at the 100-BC-1
Operable Unit have been identified as candidates for IRM. A record of decision (ROD) will
be developed concurrently for each of these waste units. Similar strategies are in place to
address the sources of groundwater contamination in the 100-BC-2 Operable Unit.

A QRA was conducted in support of an LFI for the 100-BC-5 Operable Unit and to
determine a need for an IRM. The results of the LFI indicated that an IRM is not
warranted. However, the Tri-Party unit managers agreed to conduct a FPS for the 100-BC-5
Operable Unit to determine the feasibility of selected remedial actions (including "no action")
for this operable unit. This risk assessment has been prepared to support the consideration of
the no action alternative included in the FPS for the 100-BC-5 Operable Unit. The
application of the Hanford Past Practice Strategy (DOE-RL 1991a) at the 100-BC-5 Operable
Unit is discussed in detail in the Remedial Investigation/Feasibility Study Work Plan for the
100-BC-5 Operable Unit, Hanford Site, Richland, Washington (DOE-RL 1992d).

A risk assessment is an analysis of the potential adverse health effects caused by
hazardous substances at a site under an assumption of no remedial action. This report
provides an assessment of the threats posed to human health by the COPC that have been
detected at the 100-BC-5 Operable Unit. This risk assessment is prepared based on the
assumption that once the sources of groundwater contamination are remediated, groundwater
contaminant concentrations will not increase from current concentrations. Therefore, risks
associated with future groundwater concentrations are not evaluated in this risk assessment,
as they are assumed to be equal or less than those associated with current conditions.

1.1 PURPOSE AND SCOPE OF REPORT

The purpose of this risk assessment for the 100-BC-5 Operable Unit is to focus on a
limited set of potential human exposure scenarios in order to provide sufficient information
that will assist the Tri-Party signatories in making defensible decisions regarding a ROD.
Currently, there is no groundwater use at the 100-BC-5 Operable Unit. However, there may
be use of spring and river water potentially affected by groundwater from the 100-BC-5
Operable Unit. The potential risks associated with the use of the springs and river should be
addressed in order to make sound, defensible decisions regarding this groundwater operable
unit.
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One exposure scenario is evaluated in this risk assessment, as agreed by the Tri-Party
unit managers (April 8, 1994). The exposure scenario is the use of springs and river water
potentially affected by groundwater from the 100-BC-5 Operable Unit by recreational users.
Two exposure pathways (ingestion of spring and river water in the vicinity of the 100-BC-5
Operable Unit, and ingestion of fish from the Columbia River in the vicinity of the
100 BIC Area) are evaluated, as agreed by the Tri-Party unit managers.

Environmental receptors are not evaluated in this risk assessment. An evaluation of
the potential risks to environmental receptors associated with the Columbia River is in
preparation that assesses contaminant contributions from several sources and incorporates
environmental parameters beyond the scope of the 100-BC-5 Operable Unit. Therefore, the
evaluation of risks to environmental receptors is deferred to the Columbia River
Comprehensive Impact Assessment and is not conducted in this risk assessment.

The data used in this risk assessment, as agreed by the Tri-Party unit managers, are
from the last two rounds (Spring and Fall 1993) of LFI groundwater sampling from
near-river wells in the 100-BC-5 Operable Unit. The available data are evaluated through
the use of deterministic exposure and toxicity assessments to characterize the risks or hazards
associated with the 100-BC-5 operable unit groundwater. The risk assessment is conducted
using the Hanford Site Risk Assessment Methodology (DOE-RL 1994c) as guidance.

1.2 DATA SOURCES

The general sources of information used to prepare the risk assessment are discussed
in this section. Groundwater monitoring data from the LFI are available for the 100-BC-5
Operable Unit, and groundwater background data are available for the Hanford Site, as
described below. Historical groundwater data are not used in this risk assessment as they are
not considered representative of current groundwater conditions. A more comprehensive
discussion of groundwater data sources is provided in the LFI report for the 100-BC-5
Operable Unit (DOE-RL 1993b).

Fish tissue data for the evaluation of fish ingestion from the Columbia River near the
100 Area are available from the Surface Environmental Data Report as presented in the
Hanford Site Environmental Data for Calendar Year 1992 - Surface and Columbia River
(Bisping and Woodruff 1992). The fish tissue data is discussed in Section 2.0 of the FFS
and in Section 1.2.3 of this appendix.

1.2.1 LFI Groundwater Data for the 100-BC-5 Operable Unit

A LFI was completed in accordance with the 100-BC-5 Operable Unit work plan
(DOE-RL 1992d) and the Description of Work for the 100-BC-5 Operable Unit
(Roberts 1992) to provide additional information and characterization needed to support
selection, design, and implementation of 1RM for the 100-BC-5 Operable Unit. Monitoring
wells were installed during the LFI to define groundwater quality in areas of potential
exposure (e.g., near springs along the Columbia River shoreline that are downgradient of
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contamination sources), to define groundwater quality immediately downgradient of
high-priority waste sites, and to identify potential sources of groundwater contamination.

Existing wells were surveyed and inspected (not including wells installed as part of
the LFI) to evaluate their "fitness-for-use" for environmental monitoring (Ledgerwood 1991).
All of the existing wells in the 100-BC-5 Operable Unit were judged to be usable for LFI
sampling. Data from the upper, unconfined aquifer are used in this evaluation. Data from
wells screened in the lower, confined aquifers are eliminated because they are not analogous
to data from unconfined aquifer wells. Figure B-3 is a map showing the locations of new
and existing monitoring wells within the 100-BC-5 Operable Unit.

Data from five LFI sampling rounds (Summer 1992, Fall 1992, Winter 1993, Spring
1993, and Fall 1993) are available for the 100-BC-5 Operable Unit. Samples were analyzed
for volatile, semi-volatile, pesticide/polychlorinated biphenyls, inorganic, radionuclide, and
wet chemistry parameters according to the description of work (Roberts 1992) and the
Quality Assurance Project Plan for the 100-BC-5 Operable Unit work plan (DOE-RL 1992d).
Laboratories performing the analysis were Weston Analytic Laboratory of Lionville,
Pennsylvania and TMA-Norcal Laboratory of Richmond, California.

The LFI data collected for 100-BC-5 Operable Unit were analyzed using methods
specified in EPA SW-846 with contract laboratory program type deliverables. The first
round of LFI data was 100% validated. The following rounds of LFI data were 100%
verified and 10% validated. Based on the validation activities, data results were assigned
qualifiers in accordance with criteria specified in the Data Validation Procedures for
Chemical Analyses (Bechtold 1992). Data that are termed "usable" (detected compounds or
estimated "J" values) can be used in the risk assessment. Data that were rejected for quality
control problems are eliminated from evaluations; however, data that were rejected due to
non-quality control problems (such as incomplete paperwork) are retained.

1.2.2 Hanford Site Groundwater Background Data

Several inorganic parameters occur naturally in groundwater at the Hanford Site. The
naturally-occurring parameters in groundwater for the entire Hanford Site were characterized
in Hanford Site Groundwater Background (DOE-RL 1992e). As part of this characterization,
provisional threshold levels based on the 95% upper confidence limit of the sitewide data
were defined for 40 inorganic groundwater parameters. The provisional threshold levels are
used in this evaluation to represent background concentrations for inorganic parameters in the
100-BC-5 Operable Unit.

Currently, there are no sitewide background concentrations that have been agreed
upon for organic or radionuclide analytes except for total uranium, gross alpha, and gross
beta activity. Detected levels of organic and radionuclide analytes (with the exception of
total uranium, gross alpha and gross beta) are assumed to be contaminants and are not
compared to background (DOE-RL 1994c). Total uranium, gross alpha, and gross beta are
compared to provisional threshold values to determine if they are above naturally-occurring
levels.
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1.2.3 Hanford Reach Fish Tissue Data

Muscle tissue and carcass radionuclide wet weight data are available for whitefish,
carp, and bass taken from the Columbia River at the 100 Area (Bisping and Woodruff 1992).
These fish species are used to represent the year-round resident fish of the Columbia River
that are available for consumption.

The ingested portion of these fish is best represented by muscle tissue data; however,
the data indicate that the radionuclides of interest are not detected in the muscle tissue data
for these fish. This is likely because the radionuclides of interest (such as strontium-90) tend
to bioaccumulate in bone rather than muscle tissue. Carcass data are used instead of muscle
tissue data in this evaluation. Since the radionuclide concentrations are lower in the fish
muscle tissue than in the carcasses, and the fish muscle tissue is the ingested portion of the
fish, the resulting risks from this evaluation may be overestimates of potential risks.

2.0 CHARACTERIZATION OF CONTAMINANTS OF POTENTIAL CONCERN

The data to be used in the risk assessment are reviewed prior to evaluation to select
representative data. Representative data are compared to background concentrations to
identify an initial list of contaminants that are evaluated in the preliminary risk-based
screening. The contaminants with concentrations in excess of the preliminary risk-based
screening values are identified as COPC and are retained for risk assessment evaluations.

2.1 DATA SELECTION

The data used in this risk assessment, as agreed by the Tri-Party unit managers, are
unfiltered groundwater data from the last two LFI sampling rounds (Spring and Fall 1993) of
near-river wells at the 100-BC-5 Operable Unit. The maximum representative concentrations
from each of the last two sampling rounds of the four near-river wells are averaged to
provide the exposure point concentration used in the risk assessment.

A representative data analysis was performed prior to the risk assessment to verify
that the last two rounds of data are representative of the groundwater available at the
riverbank. As part of the representative data analysis, data were reviewed for frequency of
detection, consistency, and equilibration, as described below.

Since the near-river portion of the 100-BC-5 Operable Unit is a limited data set, the
elimination of contaminants due to infrequent detection is based on a review of the data from
all five LFI sampling rounds for the entire operable unit, except where otherwise noted.
Parameters that are not detected or detected at less than a 5 % detection rate in five rounds of
data for the entire operable unit are eliminated from further evaluations. This approach is
consistent with Risk Assessment Guidance of Superfund (RAGS) (EPA 1989). The
contaminants eliminated due to infrequent detection are listed in Appendix A of this report.
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Evaluations for consistency include the comparison of maximum concentrations over
the five LFI sampling rounds to identify anomalous values and select values that are
consistent. If a concentration is found to be inconsistent by at least an order of magnitude, it
is not used in this evaluation.

Newly constructed wells often exhibit concentrations of particulates and colloidal
material for several sampling rounds. In some of the early sampling rounds, the unfiltered
concentrations of inorganic analytes are often several orders of magnitude higher than the
filtered results. In the later sampling rounds, the unfiltered concentrations tend to equilibrate
to concentrations that are roughly equivalent to the filtered results. The equilibrated
concentrations are considered, for the purposes of this risk assessment, representative of
groundwater conditions. Additional discussion and information on the equilibration of the
wells are provided in Appendix A of the 100-BC-5 LFI (DOE-RL 1993b).

A comparative analysis of late round data and the data from all five sampling rounds
is included in the representative data analysis. The analysis concluded that the use of data
from the last two rounds would serve to eliminate data that are not representative of
groundwater conditions near the river (i.e., nonequilibrated data from the initial sampling
rounds). Therefore, the groundwater concentrations from the last two rounds of LFI
sampling data are selected for use in this evaluation because they are more representative of
actual groundwater conditions than dam from earlier sa,:.pl;ng avunds u"at were affected by
particulate and colloidal materials from the well installations.

Data from near-river wells are selected for use in this risk assessment because
near-river data are likely the most representative of groundwater available for potential
human exposures at the riverbank springs and the river. A comparative analysis of
near-river data and entire operable unit data was included in the representative data analysis
to verify that the use of the near-river data set does not preclude the evaluation of potentially
greater exposures from inland groundwater locations. The conclusions of this analysis,
provided in Appendix A, state that the groundwater concentrations inland of the near-river
wells may be greater than the concentrations at near-river locations for some contaminants,
but the results of the risk assessment would not be significantly affected by the variations in
the data sets. Therefore, it is reasonable to assume that the near-river data are representative
of groundwater conditions at the riverbank where potential human exposures may occur.

Maximum concentrations are typically used when receptors are exposed to
contaminants at a single location. The use of an upper confidence limit (UCL) would be
appropriate for exposures to contaminants in multiple locations (e.g., several drinking water
wells) because the UCL characterizes (in part) the spatial distribution of contaminants. At
the 100-BC-5 Operable Unit, the point of exposure is a single location (receptors potentially
exposed to groundwater from a spring at the riverbank), therefore it is more appropriate to
use the maximum concentration for this risk assessment. This method is conservative
because it assumes a receptor is exposed to a maximum concentration of all contaminants, as
if all of the maximum concentrations could be accessed at a single point location.

The mean of the maximum representative concentrations from the last two sampling
rounds is calculated to provide the exposure point concentrations for each contaminant. The
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exposure point concentrations of contaminants selected for further evaluations are compared
to background concentrations using Hanford Sitewide provisional threshold levels as the
control data for the 100-BC-5 Operable Unit. Analytes with exposure point concentrations
exceeding control concentrations are retained for preliminary risk-based screening.

The rationale for eliminating or retaining parameters for further evaluations is
provided in Table B-1. Polychlorinated biphenyls and pesticides are not included in the table
since they were not detected in any of the analyses. For brevity, organic compounds that
have not been detected in the 100-BC-5 Operable Unit throughout the five LFI sampling
rounds are not included in Table B-1.

The following are noted in the selection of contaminants:

Cesium-134, chromium-51, cobalt-60, europium-152, europium-154, iron-59,
ruthenium-106, thorium-232, and zinc-65 are not detected in any wells in the
entire 100-BC-5 Operable Unit over five sampling rounds and are eliminated
from further evaluation.

Americium-241, cesium-137, plutonium-238, plutonium-239/240,
potassium-40, radium-226, and thorium-228 are detected at a detection rate of
less than 5 % for all wells in the entire operable unit over five sampling rounds
and are eliminated from further evaluation.

-	 — _ - - - Carbori-34 i-s detected sporadically throughout the 100-BC-5 Operable Unit,
however, it is not detected in a consistent manner at a single location over five
sampling rounds. Since there are no representative detects of this parameter,
it is eliminated from further evaluation.

The summary maximum representative late round near-river concentrations of
gross alpha and total uranium are less than the background concentrations for
these parameters and they are eliminated from further evaluation.

The summary maximum representative late round near-river gross beta
concentration is greater than its corresponding background concentration;
however, this is a non-specific indicator parameter and there are no toxicity
data available for evaluation. Data are available, as appropriate, for specific
beta emitters, therefore gross beta is eliminated from further evaluation.

Strontium-90, technetium-99, and tritium are detected in late-round near-river
data and are retained for preliminary risk-based screening.

B-8



DOE/RL-94-59
Draft A

• Antimony and cobalt are not detected in any wells in the entire 100-BC-5
Operable Unit over five sampling rounds and are eliminated from further
evaluation.

•	 Beryllium, mercury, silver, thallium, and cyanide are detected at a detection
rate of less than 5 % in the entire operable unit over five sampling rounds and
are eliminated from further evaluation.

•	 Arsenic and cadmium are not detected in any near-river wells at the 100-BC-5
Operable Unit over five sampling rounds and are eliminated from further
evaluation.

•	 Copper, selenium, and zinc are detected inconsistently in near-river wells over
five sampling rounds. Since there are no representative detections of these
parameters in the near-river wells, they are eliminated from further evaluation.

•	 The summary maximum representative late round, near-river concentrations of
barium, calcium, magnesium, manganese, potassium, sodium, and vanadium
are less than the background concentrations for these parameters and they are
eliminated from further evaluation.

•	 The summary maximum representative late round near-river concentrations of
aluminum and iron are greater than their corresponding background
concentration; however, these parameters are eliminated from further
evaluations as recommended in HSRAM (DOE-RL 1994c) for contaminants
that are essentially nontoxic under typical environmental exposure scenarios.

Chromium, lead, and nickel are detected in late-round near-river data and are
retained for preliminary risk-based screening.

Wet Chemistry and Anions

Ammonia, chemical oxygen demand, hydrazine, and sulfide are not detected in
late round near-river data for the 100-BC-5 Operable Unit and are eliminated
from further evaluation.

Phosphate is detected at less than a 5 % detection rate for wells in the entire
operable unit over five sampling rounds and is eliminated from further
evaluation.

Total organic halides are detected sporadically throughout the 100-BC-5
Operable Unit over five sampling rounds; therefore there are no representative
detects of this parameter and it is eliminated from further evaluation.
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The summary maximum representative late round near-river concentrations for
alkalinity, conductivity, fluoride, sulfate, and total organic carbon are less than
the background concentrations for these parameters and they are eliminated
from further evaluation.

The maximum and minimum pH and maximum total dissolved solids results
are outside of their corresponding background values; however, they are
general water quality indicators, and are eliminated from further evaluation.

Chloride and nitrate as N are detected in late-round near-river data and are
retained for preliminary risk-based screening.

• , 04 Wo-Iffi KolU To

Acetone, benzene, 2-butanone, chlorobenzene, chloroform, diethylphthalate,
di-n-butylphthalate, di-n-octylphthalate, 2-hexanone, methylene chloride,
4-methyl-2-pentanone, and 1,1,2,2-tetrachloroedme are detected at less than a
5% detection rate for all wells in the 

entire operable unit over five sampling
rounds and are eliminated from further evaluation.

Bis(2-ethylhexyl)phthalate, toluene, and trichloroethene are detected in
late-round near-river data and are retained for preliminary risk-based
screening.

2.2 IDENTIFICATION OF CONTAMINANTS OF POTENTIAL CONCERN

The initial list of contaminants with maximum representative concentrations above
background is evaluated in a preliminary risk-based screening to identify the contaminants of
potential concern. Risk-based screening concentrations are defined using
contaminant-specific slope factors (SF), reference doses (RfD), residential exposure
parameters, a l,fr ine 1CR of 10-1, and a HQ of 0. 1, as defined in the HSRAM (DOE-RL------------ Pararn- - -, 
1994c).

Results of the preliminary risk-based screening are summarized in Table B-2.
Detailed toxicity information for the contaminants of potential concern (including references
for toxicity information presented on Table B-2) is presented on Tables B-3a and B-3b. The
contaminants that pass the screening criteria are eliminated from further evaluation. The
contaminants with summary maximum representative concentrations exceeding risk-based
concentrations parameters (indicated by shading on the tables) are considered contaminants of
potential concern for the 100-BC-5 Operable Unit and are retained for evaluation in the risk
assessment. The COPC for the 100-BC-5 Operable Unit are as follows:
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Radionuclides

Strontium-90
Technetium-99
Tritium

,I_	 ._ A_

Chromium

-IIL .iI	 ,

Nitrate as N

Bis(2-ethylhexyl)phthalate
Trichloroethene

There are no toxicity factors available to evaluate lead and chloride. Therefore,
specific intakes and risks cannot be calculated for these parameters. Lead is considered a
carcinogen, however, the concentration used in this evaluation (0.0079 mg/L) is an order of
magnitude less than the primary maximum contaminant level (Washington Administrative
Code [WAC] 173-200-040) and the human water quality health criterion (EPA 1986) for lead
(both criteria are 0.05 mg/L). Chloride is not a carcinogen and is essentially nontoxic at low
concentrations. The chloride concentration used in this evaluation (13.8 mg/L) is one order
of magnitude less than the secondary maximum contaminant level of 250 mg/L (EPA 1986).
Lead and chloride are not retained for further evaluation.

2.3 UNCERTAINTY IN THE IDENTIFICATION OF CONTAMINANTS OF
POTENTIAL CONCERN AND CONCENTRATIONS

The uncertainty in the identification of contaminants present in the groundwater is
low. The LFI data available to identify contaminants in the groundwater are of known
quality, are analyzed using EPA methods, and are validated prior to use. Five rounds of
data have been evaluated for consistency and use in the risk assessment.

The uncertainty in the distribution of contaminants in the groundwater in the
100-BC-5 Operable Unit is low. The representative data analysis (Appendix A) concludes
that concentrations inland from near-river wells occasionally have higher concentrations of
some contaminants, however, the maximum concentrations of radionuclide contaminants,
including strontium-90, are all located at the near-river portion of the 100-BC-5 Operable
Unit.

There is uncertainty in the degree that contaminant concentrations potentially fluctuate
due to groundwater recharge from the river. The Columbia River has highly variable flow
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levels based on power demands and seasonal changes. Consequently, groundwater flow
varies into or away from the river, causing potential recharge to groundwater. It is unknown
whether the groundwater data used in this risk assessment represent groundwater as it occurs
within the 100-BC-5 Operable Unit, or groundwater that has been diluted by the river.

This risk assessment evaluates the contribution of contaminants from 100-BC-5
Operable Unit groundwater to riverbank springs and the river. However, there are only four
wells within the proximity of the river available to provide groundwater data for the risk
assessment; there are insufficient spring or river data available at the time of this evaluation
to quantify the risks associated with surface water. There is uncertainty in the contribution
of contaminants from groundwater to surface water and the levels of dilution when
groundwater enters surface water.

Additional uncertainty exists in the assumption that radionuclide concentrations remain
the same for the 30-year exposure period. For some radionuclides, radioactive decay over
time can significantly reduce the concentrations to which a receptor may be exposed. For
example, concentrations of strontium-90, the primary risk-driving contaminant, would be
reduced to one-half of current concentrations in about 30 years.

3.0 HUMAN HEALTH EVALUATION

This section presents a summary of the exposure and toxicity assessment, the risk
characterization, and uncertainty analysis for the 100-BC-5 operable unit. The methodology
used in the risk assessment is presented in the HSRAM (DOE-RL 1994c).

3.1 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to estimate the magnitude, frequency,
duration, and route of exposure to the COPC that human receptors may experience. This
exposure information is then integrated with appropriate toxicity information to provide an
assessment of the nature and extent of any health threats from the COPC. The primary
components of an exposure assessment are identification of potential human receptor
populations and exposure pathways, exposure point concentrations, and the quantification of
contaminants intakes. The scenarios and pathways for this risk assessment have been
discussed and selected by the 100 Area Tri-Party unit managers.

3.1.1 Exposure Scenarios

The exposure scenarios evaluated in this risk assessment are based on realistic
assumptions concerning current and future uses at this site, in compliance with the Hanford
Future Site Uses Working Group (HFSUWG) recommendations. The HFSUWG
recommended that the 100 Area be classified for unrestricted land use and listed four options
for consideration (HFSUWG 1992). The options are: (1) Native American uses; (2) limited
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recreation, recreation-related commercial uses and wildlife; (3) B-reactor as a museum/visitor
center; and (4) wildlife and recreation.

None of the HFSUWG options specifically identify the use of groundwater at the
100-BC-5 operable unit. There are cur rently no drinking water wells at the 100 B/C Area,
thus there is no direct access to groundwater at the 100 B/C Area by humans. However, as
shown in the LFI (DOE-RL 1993b), there is a potential for springs at the edge of the
Columbia River, and the river itself, to be affected by groundwater from the 100-BC-5
Operable Unit. Site trespassers can gain access to the riverbank springs and have contact
with the river.

The HFSUWG Native American and recreational options could include the use of
spring and river waters, and therefore could be affected by impacts to 100-BC-5 Operable
Unit groundwater. Therefore, the exposure scenario evaluated in this risk assessment, as
agreed by the Tri-Party unit managers, is the use of springs and river water potentially
affected by groundwater from the 100-BC-5 Operable Unit by recreational users
(trespassers). For the purposes of this evaluation, Native American and recreational uses of
100-BC-5 Operable Unit groundwater are assumed to be equivalent. Additional discussion of
this scenario is provided in the HSRAM (DOE-RL 1994c).

Environmental receptors that use riverbank springs and river water typically have
ranges that extend beyond the river bank or area immediately adjacent to the groundwater
discharge from the 100-BC-5 Operable Unit. Additionally, the Columbia River receives
ground and surface water from many potentially contaminated sources. Therefore, an
evaluation of the potential risks associated with the 100-BC-5 Operable Unit would only
represent a portion of the total risks associated with most receptors using the riverbank and
river and is deferred to the Columbia River Comprehensive Impact Assessment.

3.1.2 Exposure Pathways

The Tri-Party unit managers have agreed that reasonable exposure pathways
associated with the selected exposure scenario are ingestion of spring or river water in the
vicinity of the 100-BC-5 Operable Unit that is potentially affected by groundwater from the
operable unit, and ingestion of fish from the Columbia River in the vicinity of the
100 B/C Area.

There are no 100-BC-5 Operable Unit-specific fish tissue data available in the vicinity
of the 100-BC-5 Operable Unit. Therefore, the evaluation of risks associated with the
ingestion of fish from the Columbia River is based on contaminant data from fish taken for
general environmental monitoring in the Columbia River near the 100 Area (Bisping and
Woodruff 1992). The fish ingestion evaluation is conducted only for the contaminants
identified in the groundwater/springs evaluation that have an ICR > 10 -6, or HQ greater than
unity for water ingestion.

Inhalation exposures are not considered in this risk assessment because these
exposures are typically related to the use of water in the home (EPA 1991) whereby
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volatilization occurs (such as dishwashers, bathrooms, showers, etc.). Since the selected
exposure scenario does not include residential uses, inhalation of groundwater is not
considered in this evaluation. This approach is consistent with HSRAM (DOE-RL 1994c).

Other exposure pathways are possible such as dermal absorption of contaminants
during water use and exposure to radionuclides through submersion in water. Exposures
from absorption of nonradioactive contaminants would not be as significant as exposures
from ingestion because the contaminants of potential concern, in general, do not have high
dermal permeabilities and the duration of exposure is generally shorter. For radionuclides,
exposures that occur through water submersion are typically of less significance because of
the shielding effects of water and the generally short duration of exposure (EPA 1989).

No other pathways are evaluated in this risk assessment. No modeling of contaminant
transport or dilution in the river has been conducted in this risk assessment.

3.1.3 Quantification of Human Exposures

The exposure assessment quantifies exposures for the selected pathways. An
exposure point concentration (i.e., a contaminants concentration to which a receptor is
subjected over the exposure period) is estimated and used with exposure parameters (e.g.,
contact rate, body weight, and exposure frequency) to determine an intake. The exposure
parameters and equations used in this risk assessment are defined in the HSRAM
(DOE-RL 1994c). Recreational exposure parameters are used to evaluate potential human
exposures to contaminants in the near-river groundwater from the 100-BC-5 Operable Unit.
A summary of these parameters is provided in Table B-4.

For purposes of this risk assessment, the exposure point concentration is the mean of
the maximum representative concentrations from the last two LFI sampling rounds for each
contaminant of potential concern, as described in Section B-2.1 and shown on Table B-2.

- --- ---The methodology- and-equations -for calculation-of-contaminant intakes (a measure of
exposure expressed as the concentration that is contacted over a period of time) are standard
EPA equations (EPA 1989) as presented in the HSRAM (DOE-RL 1994c). Example
equations and calculations are also provided in the HSRAM (DOE-RL 1994c). The
estimated intakes of contaminants of potential concern for the scenarios are presented in
Table B-5. Intakes are provided for both non-carcinogenic and carcinogenic effects.

3.1.4 Uncertainty in the Exposure Assessment

The recreational scenario evaluated in this risk assessment (i.e., use of spring water
routinely over a 30-year period) is not known to occur at the 100 B/C Area. The risk
assessment is based on potential exposures to the maximum concentration, assuming that
these will not increase or decrease over a 30-year lifetime exposure. Therefore, there is
uncertainty in the results because of the use of a maximum concentration that may not be
representative of long term exposures.
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The exposure assessment focuses on only the ingestion of water from groundwater
use. Exposure through other pathways such as external exposure from submersion in
radionuclide-contaminated waste may result in additional risk, though it is not known if the
additional risk would be significant. In general, for most inorganic constituents and
radionuclides, exposure through the ingestion route is-greater than for other routes of
exposure to contaminants in water. For example, strontium-90, the primary risk-driving
contaminant, is a relatively important ingestion hazard, but is not associated with an external
exposure hazards since it has negligible gamma emissions.

The exposure assessment does not account for radioactive decay over time. For some
radionuclides, radioactive decay can significantly reduce the concentrations to which a
receptor may be exposed. For example, the exposure point concentration for strontium-90
would be reduced approximately one-half of the current concentration in thirty years (i.e., by
the year 2018).

Exposure parameters (i.e., body weight, averaging time, contact rate, exposure
frequency, and exposure duration) represent reasonable maximum values as defined in the
HSRAM (DOE-RL 1994c), but may not reflect actual exposure conditions. For example, for
carcinogenic parameters, the groundwater ingestion pathway uses the assumption that a
recreational visitor consumes 2 L of groundwater from a riverbank spring 7 days a year for
30 yr. To assume that a person visits the same spring at the same operable unit for one
week every year, however, may not be reasonable. Consequently, such exposure conditions
are likely to contribute to an overestimation of risk.

Only contaminants exceeding the 10 1 risk level by ingestion are evaluated for fish
ingestion. The remaining contaminants of potential concern do not bioconcentrate
significantly and thus, it is unlikely that they would present hazards in this pathway.

There is uncertainty in the use of fish carcass data instead of fish muscle tissue data.
Fish carcass data represent both ingested (fish muscle tissue) and non-ingested (organs,
bones, etc.) portions of the fish, and as a result, may represent overestimates of contaminant
concentrations typically available for exposure to humans.

3.2 TOXICITY ASSESSMENT

The purpose of the toxicity assessment is to identify the potential adverse effects
associated with exposure to site-related contaminants and to evaluate, using numerical
toxicity values, the likelihood that these adverse effects may occur. The general procedures
for toxicity assessment are presented in the HSRAM (DOE-RL 1994c).

Toxicity profiles for all COPC at the Hanford Site are under development for a
sitewide toxicity document and are not provided in this report. Summaries of the toxicity
factors for the carcinogenic and noncarcinogenic contaminants identified for the 100-BC-5
Operable Unit are provided in Tables B-3a and B-3b, respectively. All chromium is assumed
to be chromium (VI), which is generally the most toxic and soluble valence state of
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chromium. All nitrate/nitrite values are converted to nitrate as N, and it is assumed that the
nitrite contribution to the nitrate/nitrite value is negligible.

3.2.1 Uncertainty in the Toxicity Assessment

The RfD and SF have multiple conservative calculations built into them (i.e., factors
of 10 for up to four different levels of uncertainty for RfD, and the use of an upperbound
estimate derived from the linearized multistage carcinogenic model for SF) that can
contribute to overestimation of actual risk. The extrapolation of data from high-dose animal
studies to low-dose human exposures may overestimate the risk in the human population
because of metabolic differences, repair mechanisms, or differential susceptibility. It is also
possible that such an extrapolation could underestimate the risk to humans. However, the
use of uncertainty factors, modifying factors, and upper bound estimates in the development
of toxicity values is intended to compensate for this uncertainty.

The carcinogenic COPC are all known human carcinogens (Class A), except
bis(2-ethylhexyl)phthalate (112 probable human carcinogen) and trichloroethene (currently
under review as a Class C or 112). Chromium is a Class A carcinogen by inhalation only.
Nitrate is not classified as a carcinogen.

The confidence in the RfD ranges from low to high, with low confidence assigned to
the RfD for chromium VI and trichloroethene. The critical effects vary from changes in
liver weight to blood effects. Therefore, different systemic toxicity hazards are evaluated in
this risk assessment.

3,3 Vr1Z C rAAR ACTFRi7.A 1 i(1N

The risk characterization for this risk assessment is conducted as presented in the
HSRAM (DOE-RL 1994c) based on the information from the exposure assessment and
toxicity assessment. It forms the basis for characterizing risks and human health hazards
from potential exposures to COPC detected at the 100-BC-5 Operable Unit.

The pathways evaluated in the risk characterization are ingestion of water and
ingestion of fish by recreational users. Other pathways that have not been quantitatively
evaluated include dermal exposure to contaminants in the groundwater or external exposure
occurring from submersion in radionuclide contaminated water. Consequently, the overall
risk estimates do not include a contribution from these pathways. In general, these pathways
would not contribute significantly to the overall risk when compared to the ingestion pathway
because of the low dermal permeabilities for the COPC and the short duration of exposures
for dermal or submersion.
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3.3.1 Quantification of Carcinogenic Risk

For carcinogens, risks are estimates of the likelihood of an individual developing
cancer over a lifetime as a result of exposure to a potential carcinogen (i.e., lifetime ICR).
The SF converts an intake value, as derived in the exposure assessment, to the estimated
lifetime incremental risk of an individual developing cancer. The equation used to estimate
cancer risk is:

ICR =	 (Intake) x (SF)

For nonradioactive carcinogens, intake values represent a daily intake averaged over a
lifetime of exposure. Slope factors for chemical carcinogens generally represent a 95%
upper confidence limit of the slope of the dose-response curve. Thus, one can be reasonably
confident that the actual risk is likely to be less than that predicted. The ICR should be
expressed using one significant figure only.

Intake values for radionuclides are defined to represent lifetime (not daily) exposures.
Unlike most chemical slope factors, slope factors for radionuclides are generally best
estimate, or 50% confidence limit, values.

The NCP (40 CFR 300.430(e)(2)(i)(A)(2)) states that acceptable exposure levels
represent an excess upper bound lifetime cancer risk of between 10' and 10. The 10 risk
level is considered a point of departure for determining remediation goals when ARAR are
not available or are not considered sufficiently protective. Thus, cancer risks of 10 or less
are generally considered insignificant for regulatory purposes.

Table B-5 presents the results of the risk characterization for all carcinogenic
contaminants of potential concern. All ICR exceeding 10 are indicated by shading on this
table. The total ICR for the 100-BC-5 Operable Unit is 2x10, attributable primarily to
strontium-90. No other carcinogenic contaminants exceed an ICR of 10,'.

The risks associated with ingestion of fish from the Columbia River are included for
all contaminants with an ICR exceeding 10 (strontium-90) to determine potential added risks
associated with the ingestion of fish caught in the 100 Area of the Columbia River. The
intakes and risks (ICR) associated with the ingestion of fish (using carcasses as surrogate fish
concentration data) are presented in Table B-6. The ICR for the ingestion of whitefish, carp,
and bass are all an order of magnitude less than 10.

3.3.2 Quantification of Non-Carcinogenic Effects

Potential human health hazards associated with exposure to noncarcinogenic
substances, or carcinogenic substances with systemic toxicities other than cancer, are
evaluated separately from carcinogenic risks. The daily intake over a specified time period
(e.g., lifetime or some shorter time period) is compared with a chronic RfD to determine the
HQ. The formula used to estimate the HQ is:
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HQ =	 Chronic Daily Intakke
RfD

If the HQ exceeds unity, the possibility exists for systemic toxic effects. The HQ is
not a mathematical prediction of the severity or incidence of the effects, but rather is an
indication that adverse effects may occur, especially in sensitive subpopulations.

Table B-5 presents the results of the risk characterization for all noncarcinogenic
COPC. All HQ or HI greater than unity are shaded in this table. The HI for the 100-BC-5
Operable Unit is estimated to be less than unity, at a value of 0.012. All noncarcinogenic
contaminants have individual HQ that are at least two orders of magnitude less than unity.

Since there are no HQ that exceed unity for noncarcmogenic contaminants in the
water ingestion pathway, there is no evaluation of fish ingestion for noncarcinogenic
contaminants.

3.3.3 Uncertainty in the Risk Characterization

Hazard quotients and risk values provided by risk assessment by themselves do not
fully characterize the health impacts associated with environmental contamination. Such a
quantitative evaluation must be understood in light of the uncertainties presented above, and
interpreted with respect to their significance.

Hazard quotients and cancer risks are calculated by multiplying multiple factors
(e.g., contaminant concentrations, exposure parameters, toxicity values). In an effort to
compensate for the uncertainty and/or natural variability in these factors, single point
estimates used to characterize these factors are often conservatively biased. However, even
if this bias for each factor can be considered reasonable, the product of these factors is likely

-------wfar exceed-a-reasonable ;maximum exposure: -This means that the risk estimates presented
in a deterministic risk assessment are representative of a set of assumptions that, as a group,
is extremely unlikely. Use of a more realistic set of assumptions is likely to yield
significantly lower risk estimates.

The significance of numerical results requires interpretation. In presenting the
quantification of carcinogenic risk, contaminants and pathways are described if their
associated ICR exceed IOd. Although a 10' cancer risk may be considered insignificant, this
does not imply that larger risks are necessarily significant. The NCP (40 CFR
300.430(e)(2)(i)(A)(2)) states that acceptable exposure levels represent an excess upper bound
lifetime cancer risk of between 10' and 10's.

4.0 SUMMARY AND CONCLUSIONS

This risk assessment evaluates the human health risks posed by contaminants in the
100-BC-5 Operable Unit under one exposure scenario (recreational) and two exposure
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pathways (groundwater ingestion and fish ingestion) under current conditions. There is
currently no use of groundwater at the 100-BC-5 Operable Unit, however, there is a potential
for ingestion of surface water from springs and the Columbia River that may be affected by
100-BC-5 Operable Unit groundwater. Due to insufficient spring and river data, data from
the last two rounds (Spring and Fall 1993) of LFI groundwater sampling from near-river
wells are used to evaluate the concentrations of contaminants in the springs potentially
available for human ingestion. No modeling of contaminant transport or dilution in the river
has been conducted in this risk assessment.

At the writing of this report, plans are under development to address sources of
100-BC-5 Operable Unit groundwater contamination at the 100 B/C Area source operable
units. It is assumed that once the sources of groundwater contamination are addressed,
groundwater contaminant concentrations, and associated risks, would subsequently decrease.
Therefore, future conditions are not addressed in this evaluation since the associated potential
risks are likely to be lower than those associated with current conditions.

The ICR associated with COPC at the 100-BC-5 Operable Unit is 2x10 in the water
ingestion pathway (see Table B-5). This ICR is primarily attributable to strontium-90. The
ICR for all other carcinogenic contaminants are at least an order of magnitude < 10.

The total HI for the 100-BC-5 Operable Unit is 0.012 for groundwater ingestion (see
Table B-5). Since this value is two orders of magnitude less than unity, no systemic toxic
effects are expected to occur as a result of exposure to contaminants at the 100-BC-5
Operable Unit.

The intakes and risks associated with the ingestion of fish are calculated for
strontium-90. The ICR (see Table B-6) associated with the ingestion of fish are all estimated
to be less than 10.

Uncertainty in the parameters used to perform the risk assessment for the 100-BC-5
Operable Unit was discussed in detail for identification of COC and their concentrations, the
exposure assessment, the toxicity assessment, and the risk characterization. To avoid
underestimation of these factors and account for natural variability, the single point estimates
used to characterize these factors are conservatively biased. Multiplication of these factors to
obtain ICR and HQ results in overestimation of the risk to human health.
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Figure B-1 Location of 100 B/C Area at the Hanford Site
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Figure B-2 Map of the 100 B/C Area Showing the Source
and Groundwater Operable Units
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Figure B-3 Approximate Locations of Monitoring Wells and Spatial Distribution
of Contaminant Maximum Concentrations for the Near -River Wells
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Table B-1 Sununary of Data Selection for the 100-BC-5 Operable Unit
(page 1 of 2)

Parameter	 Units	 Description of Selected Date Maximum	 I	 Provisional	 Rationale for Mi..iounn
 ,..n

Concentration	 rariCorcenon

RADIONUCLMES

Americium-241 pCi/L than 5% detection rate in OU ND NV <5% detection ate

Carbon-14 pCVL No apaseoutive detects in LRNR ND NV No repaa esutive detects
Cesium-134 pCVL No dawn; in OU ND NV Not detected

siu m-137 pCVL than 5% detection rate in OU NO NV <5% detection ruse
mmium-51 pCVL No deteuu in OU NO NV a detected

pCVL o detects in OU ND NV Not detected
ropium-152 pCVL o deueu in OU NO NV a detected

M

pCVL etects in OU ND NV a detected

ton Alpha pCVL rge of Maximum valuesreportedin OU 10 63 n dun background

roan Beta pCi/L mum	 serge of maxi	 values repod in LRNR 245 35.5 o-ospecific parameter

59 VLpCetects

j

Noin OU ND NV Na detected
Plummium-238 pCi/L tlw 5 % deection nu in OU ND NV <5 % detection rate

aumium-239/240 pCi/L Wan 5 % detection net in OU ND NV <5 % detection net

Postussium-40 pCi/L dam 5 % detection rate in OU ND NV <5 % detection rate
'Radium-226 pCi/L data 5% detection ate in OU ND NV <5% detection rue

uWemium-106 pCi/L o detects in OU ND NV Not detaad

strooduml90 pCVL verge of Maximum values reported in OU 125 NV

eehac ium-99 pCi/L verage of maximum values reported in LRNR 110 NV

Thorium-228 pCi/L than 5% detection rate in OU ND NV <5% detection me

Thorium-232 pCi/L o detects in OU ND NV lNot detected

Tritium pCVL verage of maximum values reported in LRNR 12000 NV

nnium Croup I	 pCVL jAverap of maximum values reported in OU 2.2 3.43 than background

Zinc-65 pCVL jNo dswu in OU NO NV No detected

INORGANIC CONY=EN75

Aluminum mg/L Avenge of maximum values reported in OU 0.65 ND (0.20) Fliminated per HSRAM
1994)

Antimony mg/L No detects in OU NO NV No detected

Arsenic mg/L No detects in NR NO 0.01 Not detected

Barium mg/L Average of maximum values reported in OU 0.048 0.0685 Len than background

Beryllium mg/L Len than 5% detection am in OU ND ND (0.005) <5% detection ate
mium mg/L No dcwu in NR ND ND (0.010) Not detected

cium mg/L Average of Maximum values reported in NR 52.8 63.6 Wan background
mmium mg/L vange of maximum values reported in LRNR 0.0254 ND (0.030) iced

cleats mg/L No detects in OU ND NV Not detacted
opper mg/L No representative detects in NR ND ND (0.030)

cad

 etected

Iron mg/L verge of Maximum values reported in OU 0.90 0.086 Eliminated per HSRAM
(1994)

Lead mg/L Avenge of Maximum representative values in NR 0.0040 ND (0.005) iced
agncuum mg/L Avenge of maximum values reported in LRNR 9.67 16.48 than background

Manganese rug/L Average of maximum mp usentative values in OU 0.0068 0.0245 Lest than background
Mercury mg/L Len than 5 % detection net in OU NO NO (0.0001) <5 % detection ate

Nickel mg/L Avenge of maximum representative vaiues in NR 0.0078 ND (0.030) wined
Potassium mg/L Avenge of maximum values reported in LRNR 4.09 7.975 lea than background
Selenium mg/L No representative detects in OU NO ND (0.005) No representative detects

Over mglL Lou Wan 5%detection net in OU ND ND (0.010) <5% detanioc one
ium mg/L Avenge of maximum values reported in OU 14.0 33.5 Lea than background
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Table B-1 Summary of Data Selection for the 100-BC-5 Operable Unit
(page 2 of 2)

panameter, Units Description of Selected Data Maximum
Representative
Concentration

Provisional
Background

Concentrations

Rationale for Elimination

Tballhun mg/L Low than 5% detection rate in OU ND NV <5% detection ate

Vanadium mg/L Avenge of maximum values reported in NR 0.0088 0.015 Lcu than background

inc mg/L No representative detects in NR NO NO (0.050) Not detected

Cyanide mg/L Louthan 5% detection rue in OU ND NV <5% detection ran

WEr CHEMISTRY AND ANIONS

Alkalinity mg/L Avenge of naximum values 	 N NR 112 210 n background

Ammonia as N mg/L No detects in LRNR NO NV

mical	 maOxygen Dend mg/L o detects in LRNR NO NV cted

pride mg/L verge of maximumvalues reported in LRNR 9.2 5.69

pNogdcwtcd

onductivity µmbos/cm Average of maximumvalues reported in NR 421 530 n background

Fluoride mg/L Average of maximumvalues reported in LRNR 0.3 0.775 n background

Hydrazine mg/L o detects in OU NO NV cted

Nitrate as N mg/l. Avenge of maximum values reported in LRNR 6.42 2.8 Retained

H std units Minimum, maximum values mponed in LRNR 7.9-8.1 73-8.3 Not toxic

Phosphate mg/L Isar than 5% detection rate in OU NO ND (1.0) <5% detection rate

Sulfate mg/L Avenge of nximum values reported in LRNR 50 90.5 Len than background

ulfde mg/L No detects in LRNR ND NV Not

pal Diaaohved Solids mg/L Avenge of 2422 values reponcd N NR 261 NV Not toxic

oW Organic Carbon mWL verge of maximum value reposed in LRNR 0.62 2.61 Len than background

otal Organic Halides I	 mg/L INo repicaemative detects in OU NO 0.0376 No repreaentative detects

RGANIC COMPOUNDS (detected only)

'crone mg/L Leta than 5% detec tion rate in OU NO NA <51, detection rate

mere ntg/L than 5 % detection rate in OU ND NA <5 % detection rue

Bisasthylboxy0plithalaw mg/L Avenge of maximum values reported in LRNR 0.012 NA Retained

-Rumnone mg/L Len than 5% detection rate in OU NO NA <5% detection rate

lorobenzen a mg/L Lus than 5% detection rate in OU NO NA <5% detection rate

lomform mg/L Lew than 5% detection rate in OU NO NA <5 % detection nor

Diethylphthalate mg/L Len than 5 % detection rare in OU NO NA <5 % detection rate

i-n-buylphthalate mg/L LAs, than 5% detection rate in OU NO NA <5% detection rate

Di-noctylphthalete mg/L Lau than 5 % detection rate in OU ND NA <5 % detection rate

-Hexanone mg/l. Isas than 5% detection rate in OU NO NA <5% detection rate

Methylene chloride mg/L Ise than 5% detection rate in OU ND NA <5% detection rate

ethyl-2-pentanone mg/L- Less than 5% detection nor in OU NO NA <5 % detection rate

1,1,2,2-Tetnchloroethane mg/L u than	 %5	 detection rue in OU NO NA <5% detection rate

Toluene mg/L Avenge of maximum values reported in OU 0.009 NA rained

richloroedtene mg/L Avenge of maximum values reported in LRNR 0.001 NA etsined
Note: Shaded areas indicate parameter retained for further evaluation

From Hanford Site Groundwater Background (DOE-RL 19926)
U = Operable Unit

NR = Near-River portion of the 100-BC-5 Operable Unit
LRNR = Vte Round Data (fourth and OM rounds) for Near-River portion of the IMBC-5 Operable Unit
ND = Not detected, detection hmit is given in parentheses for parameter not detected in provisional background samples
NV = No value given

A = Not

B-24
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Parameter
Maximum

Representative
Concentration

Oral RID
(mg/kg-d)

Groundwater
Concentration

at Oral
HQ=0.1

Oral Slope
Factor

Groundwater
Concentration

at Oral
ICR=1E-07

RADIONUCLIDES	 pCi/L	 (pci)"

Strontium-90 125 3.6E-11 0.13

Technetium-99 110 1.3E-12 3.5

Tritium 12000 5.4E-14 85

INORGANIC CONSTITUENTS	 (mg/L)	 (mg/kg-0)"

Chromium 0.0254 5.0E-03 0.008 —a _a

Lead 0.0040 ND ND ND ND

Nickel 0.0078 2.0E-02 0.032 --a -_a

WET CHEMISTRY AND ANIONS 	 (mg/L)	 (mg/kg-d)"

Chloride 9.2 a _a

Nitrate as N 6.42 1.6E+00 2.6 a _a

ORGANIC COMPOUNDS	 (mg/L)	 (mg/kg-d)"

Bis(2-ethylhexyl)phthalate 0.012 2.0E-02 0.032 I.4E-02 5.9E-04

Toluene 0.009 2.0E-0 1 0.32 --a _a

Trichloroethene 1	 0.001 6.0E-03 0.0096 1.1E-02 7.5E=04

Note: Shading indicates criterion exceeded, parameter retained as a contaminant of potential concern for further evaluation
= Not evaluated in this category

a Not carcinogenic by this exposure pathway
HQ - hazard quotient
RfD - Reference Dose

ICR - incremental cancer risk
ND - not detected
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Contaminant Weight of Oral Inhalation External Half-
Evidence SF SF SF life

Classification Type of Cancer (pci)-1 (pCi) I (pCi-yrlg) 1 (years)

RADIONUCLIDES

Strontium-90 A 3.6E-I l a 6.2E-1 l a 2.9E+01
Technetium-99 A 1.3E-12a 8.3E-12a 6.0E-13a 2.1E+05
Tritium (H-3) A 5.4E-14a 7.8E-14a 1.2E+01

INORGANIC PARAMETERS

Chromium (as VI) 	 A lung -c 4.2E+01d NA NA
Nitratef NA NA NA NA
6—RUAKNIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate B2 liver IAE-02d ND NA NA
richloroethene C-B2 1.1E-02e 6.013-030 NA NA

a	 Health Effects Assessment Summ ary Tables (HEAST) (EPA 1993a).
b	 Not an external exposure h azard.
C	 Not considered carcinogenic through this exposure pathway.

d	 Integrated Risk Information System (EPA 1994)
e	 Superfund Technical Support Center (EPA 1993b)
f	 Not classified as a carcinogen (EPA 1994)
NA = Not Applicable
SF = Slope factor
- Not determined
Note: Radionuclide slope factors account for the contribution of radioactive daughter products, as indicated in HEAST (EPA 1993a).
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Contaminant Oral RID Oral RBysb Confidence Critic al Effect Uncertainty Modifying Inhalation RfD inhalation RfDm -6 Confidence Critical Effect Unce rtainty Modifying
mg/kgd (basis/sou rce) Level Factors Factors mg/kg-d (basis/scurce) Level Factors Factors

INORGANICS

Chromium (VI) 5.0E-03 water/IRIS L none observed 500 1 ND -- -- -- -- --

LeadND — — -- -- -- ND — -- -- -• —

Nickel 2.0E-02 food/BUS M decreased 300 1 ND — •- — --
body, organ

weight

Nitrate (as 1.6E+00 water/BUS H methemo- 1 1 ND — -- — -- —
Nitrogen) globinemia

ORGANICS

Bis- 2.0E-02 oral/IRIS M increased livei 1000 1 ND -- -- -- -- —
2(ethylhexyl)pht weight
halite

Toluene 2 .0E-01 Savage/IRIS M changesin 1000 1 1.0E-0 1 air/IRIS M neu
ro

logical 300 '1

liver and effects
kidney

weights

richloroethene 6.0E-03 -/STSCc L -- 3000 1 ND — -- — — --

a Integrated Risk Information System (EPA 1994).
b Health Effects Assessment Summa ry Tables (EPA 1993a).
t Superfund Technical Support Center (EPA 1992).
L = Low.

= Medium.
H = High.
RID = Reference Dose.
ND = Not determined.

= Not applicable.
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Pathway
Daily
Intake
Rate

Exposure
Frequency

Exposure
Duration

Body
Weight

Averaging
Time

Time
Conversion

Factor

Consumption
Factor

Mass
Conversion

Factor

Summary
Intake
Factor

Noncarcinogens

Groundwater Ingestion I L/day 7 day/yr 6 yr 16 kg 6 yr 365 day/yr -- 1.2E-03

Fish Ingestion 54 g/day 365 d/yr 30 yr 70 kg 30 yr 365 day/tr 0.5 0.001 kg/g 3.9E-04

Nonradioactive Carcinogens

Groundwater Ingestion 2 L/day 7 day/yr 30 yr 70 kg 70 yr 365 day/yr 2.3E-04

Fish Ingestion 54 g/day 365 d/yr 30 yr 70 kg 70 yr 365 day/tr 0.5 0.001 kg/g 1.7E-04

Radionuclides

Groundwater Ingestion 2 L/day 7 day/yr 30 yr 4.2E+02

Fish Ingestion 54 g/day 365 d/yr 30 yr 0.5 3.0E+05

From HSRAM (DOE-RL 1994)



DOE/RL-94-59
Draft A

Table B-5 Summary of the Risk Assessment for the 100-BC-5-Operable Unit

Scenario - Recreational
Pathway - Water Ingestion

Carcinogenic Parameters

Parameter Intake
mg/kg-0

ICR

RADIONUCLIDES

tmntium-90 5.3E+04 2E-06

echnetium-99 4.6E+04 6E-08

nuum 5.1E+06 3E-07

RGANIC COMPOUNDS

is(2<thylhexy1)phthalate 2.8E-06 4E-08

richloroethene 2.3E-07 3E-09

OTAL ICR 2E-06

ote: Shading indicates criterion exceeded

Noncarcinogenic Parameters

Parameter I	 Intake
mg/kg-d

HQ

INORGANIC CONSTITUENTS

Chromium	 0.000031	 0.006

WET CHEMISTRY AND ANIONS

itrste as N	 0.0078	 0.005

RGANIC COMPOUNDS

is(2-ethylhexy1)phthalatc 0.000015 0.0007

richlomethene 0.0000012 0.0002

TAL HI 0.01

ote: Shading indicates criterion exceeded
CR - incremental cancer risk

1 3tZ



DOEIRL-94-59
Draft A

Table B-6 Columbia River Fish Concentrations, Intakes, and Risk Summary

Fish Source
Area

Concentration
pCi/ga

Intake
pCi

ICR

Whitefish-carcass 100 N 3.2E-02 9.5E+03 3E-07

Carp-carcass 100 N 1.1E-02 3.4E+03 lE-07

Bass-carcass 100 F 3.0E-02 8.8E+03 3E-07

Note:	 Shading indicates criterion exceeded
From Hanford Site Environmental Data for Calendar Year 1992
(Bisping and Woodruff 1992).

B-30
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Desc ription

Safe Drinking Water Act

National Primary
Drinking Water
Regulations

A/

Citation	 R&Ae

42 U.S.C. 300f
at seq.

40 CPR Pan 141	 R&A

l7

to

National Secondary 	40 CFR Pan 143	 R&A
Drinking Water
Regulations

Ambient Water Quality
	 U

Criteria
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Alternatives

Potentially
AffectedRequirememu

Creates a comprehensive national
framework to ensure the quality and
safety of drinking water.

Establishes maximum contaminant levels
(MCL) and maximum contaminant level
goals (MCLG) for organic, inorganic, and
radioactive constituents. The MCL for
combined radium-226 and radium-229 is
5 pCi/L. The MCL for grow alpha
panicle activity (including radium-226 but
excluding radon and uranium) is
15 pCi/L. The average annual
concentration of beta partic le and photon
radioactivity from mannude radionuclides
in d rinking water shall not produce an
annual dose equivalent to total body or
any internal organ in excess of 4
millircm/year.

pg/L

chromium	 100
pCi/L

strontium-90	 8

Controls contaminants in d rinking water
that pninotily affect the aesthetic qualities
re lating to the public acceptance of
d rinking water.

Ag/L
aluminum	 50-200

Sets acute and chronic constituent
concent rations for the protection of
surface wate rs .

Remarks

Applicable to public water systems.
Potential chemicals and radionuclides of
concern may mig rate to the drinking
water supply as a result of remedial
activities. Although federal MCLGs are
not enforceable standards, they arc
potential ARARs under the Washington
State Model Toxic* Contro l Act when
more stringent than other standards.
Sea state ARARs.

Although federa l secondary d rinking
water standards am not enforceable,
they arc polemist ARARs under the
Washington Slate Model Toxic* Control
Act when more st ringent than other
standards. See sta te ARARs.

Ch romium (ch ronic)	 11 pg/L
Chromium (acute)	 16 WL



Groundwater
	

40 CFR 4264.92
protection S tandards
	

1WAC 173-303 -6
45)'

'NOTE: A = Applicable, R&A = Relevant and App ropriate

n

Groundwater conce ntration limits in this	 GW-4, GW-5, GW-6,
section do not exceed 40 CFR 141,
except for chromium which has a limit
of 50 µg/L.
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Description

So
li

d Waste Disposal Act, as
amended by the Resource
Conserva

ti
on and Recove

ry

Act (RCRA)

A/
Citation	 R&A'

42 U.S.C. 6901
at seq.

Alternatives
potentially

Remarks	 Affected

Establishes the basic f ramework for
federa l regulation of solid and hazardous
waste.

A	 A facility shall not contaminate the
uppermost aquifer underlying One waste
management area beyond the point of
compliance, which is a ve rt ical surface
located at the hyd raulically downgradient
limit of the wane management area that
extends down into the uppermost aquifer
underlying the regulated area. The
concentration of ce rtain chemicals shall
not exceed background levels, ce rtain
specified maximum concent rations, or
alternate concentration limits, whichever
is higher.

µ8l1
chromium	 50

AU
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n
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z

'These are State of Washington regulato ry citations which are equivalent to Title 40 Code of Federal Regulations, Parts 264 and 268 as stated in Washington

Administrative Code 173-303.
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Desc ription	 Citation
A/

R&A•	 Requi rements Remarks

Alternatives

potentially

Affec ted

Model Todcs Contr ol Act	 70.105D RCW Requires remedial actions to atta in a degree
(MTCA) of clump protective of human huhh and

the environment.

Cleanup Regulations 	 WAC 173-340 Establishes cleanup levels and p resc ribes
methods to calculate cleamp levels for soils,
groundwater, surface water, and air.

Groundwater Cleanup	 WAC 173-340-720 A	 Requires that where the groundwater is a Federal MCLG for d rinking water All
Standards potent ial source of d rinking water, clump (40 CFR Pan 141) and fede ra l

levels under Method B mu st be at least as secondary d rinking water regulation
st ringent a concentrations established under standards (40 CFR Part 143) am
applicable ante and fede ra l laws, including potential ARARs under MTCA when
the following: they tae more stringent than other
(A) MCL established under the Safe standards. Me

th
od B clump levels

Drinking Water Act and published in 40 arc levels applicable to «mediation at
CFR 141, as amended; Hanford unless a demon stration can
(73) MCLO for nwncarcimgens established be nude that method C (alternate
under the Safe Drinking Water Act and cleanup levels) is valid.
published in 40 CFR 141, as amended;
(C) Secondary MCL established under the Method B	 pg/l
Safe Drinking Water Act and published in 40 July 1993 update tables
CFR 143, as amended; as established by the chromium VI	 80
ante board of health and published in
Chapter 248-54 WAC, as amended.

Surface Water Cleanup 	 WAC 173-340-730 A	 Requires surface water cleanup levels to be MICA method B values from the All
Standards based on estimates of the highe st beneficial July 9, 1993 MTCA Cleanup

use and the reasonable maximum exposu re Standards Da tabase :
expected to occur under both curr ent and
potential future site use conditions . Chromium (VF)	 90 pg/L



:Surface Water Qual ity
	

WAC 173-201A
Standards

General Water Use	 WAC 173-201A-
and C rite ria Classe s 	 030

The Hanford reach of the Columbia
	

GW-5, OW -6
River is classified 'Clan A.'
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Alternatives
A/	 Poten
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Desc ription	 Cita tion	 R&A•	 Requirements 	Remarks	 Af
f
ected

Water Pollution Control
	

90.48 RCW

n
61

Toxic Substances	 WAC
173-201 A-040

Sets surface water quality s tandards for the
state.

A	 Standards for surface water designated
'Clan A' include: freshwater temperatu re
shall not exceed 18.0°C due to human
activities. Temperature increases shall not at
any time exceed t m 2817+7 when 't'
represent s the maximum permissible
temperature increase  measured at a dilution
zone bounda ry and 'T' represents the
background tempe rature as musured at a
pour or points una ffected by the discharge
and represe ntative of the highest ambient
water temperature in the vicinity of the
discharge.

When natural conditions exceed 18.0°
(freshwater) and 16.0 0 (marine water), no
temperature increa se will be allowed which
will raise the receiving wate r tempera ture by
greater than 0XC.

Provided that temperature increase resulting
from nonpoint source activities shall not
exceed 2.8 •C, and the maximum water
temperature shell not exc

ee
d 18.3°C

(freshwater).

pH shall be within the range of 6.5 to 8.5
(fre shwater) with a man-caused variation
within a range of leas than 0.5 units.

A	 Sets surface water limits for toxic
substances. Freshwater limits in mic rograms
per liter for 100 Area contaminants arc:

(acute)	 (chronic)

Chromium	 16.0'	 II.Os

•A one-hour avenge concent ra tion not to be
exceeded more than once every three years .
sA four-day avenge concentration not to be
exceeded more than once every three years .
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AlternativesAt Potentially
Dexription Cita tion R&A' Requirements	 Remits	 Affected

Radiation Protection — Air WAC 246-247 Edabilidas procedu res for monitoring,
Emissions control, and reporting of airborne

radionuclide emission.

New and Modified Sou rces WAC 246-247-070 A Requires the are of best available	 All
radionuclide control technology (BARCT),

Radiation Protection Standards WAC 246-221 Establishes standards for protection spinal
radiation hazards.

Radiation dose to WAC 246-221-0 10 A Specifies dose limits to individuals in	 All
individuals in restricted restricted areas for hands and w rists, ankles
area and feet of 18.75 remlquarter and for skin of

7.5 mm/quancr.

n

-NOTE: A = Applicable, R&A = Relevant and App rop riate



n
00

Alternatives
Potent ially

Desc ription Citation Requirements Remarks	 Affected

Safe Drinking Water Act 42 U.S.C. 300f
et seq.

National Primary 40 CFR 141 Proposed maximum contaminant level goals (MCLOs) Federal MCLGs are ARAB under MTCA	 All

Drinking Water (Federal Register, July 18, 1997) are: when they an room st
ri

ngent than other sate

Regulations standards.
Conaminsnl	 MCLG

Radium-226	 taro
Radium-228	 zero
Uranium	 zero
Gross alpha emillers	 taro
Beta and photon smitten	 um

National Primary FR Vol. 56, Provides nume rical standards for radionuclides When promulgated, these proposed mica	 All
Drinking Water No. 138, July cor responding to 4 mremlyr dose through drinking will replace reckons in 40 CFR 141 and 142
Regulations; 18, 1991 water as follows (pCilL):
Radionuclides - Proposed T ritium	 69,040
Rules Carbon-14	 3,200

Strontium-90	 42
Technitium-99	 3,790
Uranium-235	 14.5

So
li

d Waste Disposal Act, as 42 U.S.C. 6901

amended by RCRA et seq.

Corrective Action for 40 CFR 264 Esabilishes requirements for inve stigation and GW4 , GW-5,
Solid Waste Management Subpart S, corrective action for releases of hazardous waste from GW-6

Units proposed solid waste ma nagement units.

U.S. Department of Energy
Orders

Radiation Protection of DOE 5400.5 Establishes radiation protection standards for the
the Public and the public and environment.
Environment

Radiation Dose Limit (All DOE 5400.5, The exposu re of the public to radiation sou rces as a Pe rt inent if remedial activities an ' routine	 All

Pathways) Chapter D, consequence of all routine DOE activities shall not DOE activities.'
Section Is cause , in a year, an effective don equiva lent greater

than 100 mrem from all exposure pathways, except
under speci

fi
ed circumstances .
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Description	 Citation Requiramema	 Remarks

Altentatives
Potentially

Affected

Radiation Dow Limit	 DOE 5000.5, Provides a level of protection for persona consuming	 Pertinent if radionuclides may be re leased All

(Drinking Water Pathway)	 Chapter 11, water from a public drinking water supply operated by	 during remadiation.
Section Id DOE so that persona consuming water from the supply

shall not receive an effective does equivale nt greater
than 0 mrem per year. Combined radium-226 and
radium-226 shall not exceed 5 x 10'µCi/mL and grou
alpha activity (including radium-226 but excluding
radon and u

ra
nium) shall not exceed 1.5 x 100

ACi/mL.



42 U.S.C. 300f

at seq.

40 CFR Pan 144

40 CFR Pan 146

42 U.S.C.6901 at

K9•

At

Citation	 R&Ae

37 U.S.C. 1251

at seq.

40 CFR Pan 122	 A

Ben management practices program
shall be developed in accordance with
good enginee ring practice.

Prohibits discharge of oil that violates 	 Runoff from site will need contro l for
applicable water quality standards or	 oily waste discharge to wate rs of the
causes a sheen of oil on water surface.	 United States.

40 CFR
¢125.104

40 CFR Pan 110	 A
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Desc ription

Federal Water Pollution Control Act

(FWPCA), as amended by the Clean
Water Act of 1977 (CWA)

76e National
Pollutant
Discharge
Elimination
System (NPDES)

NPDES C rite ria
and Standards

Discharge of Oil

Safe Drinking Water Act (SDWA), as
amended

0

Underground
Injection Control
(UIC) Program

C ri teria and
Standards for the
Underground

Injection Contro l
(UIC) Program

So
li

d Waste Disposal Act as amended
by the Resource Conservation and
Recovery Act (RCRA)

Requi rements

Creates the basic national framework for
water pollution control and water quality
management in the United States.

Pan 122 coven establishing technology-
bared limitations and standards, control
of toxic pollutants, and monitoring of
effluent to sawre limits arc not
exceeded.

Creates a comprehensive national
framework designed to emure the
quality and safety of drinking water
supplies.

A Identifies the minimum requirements for
UIC programs. Requi res all UI wells to
be permitted and desc ribes permitting
procedures.

A	 Establishes siting, construction,
operating, monito ring, and clown
requirements for all classes of injection
wells. (Criteria and standards for class
IV wells arc reserved at this time.)

Establishes the basic framework for
federal regulation of wild wa ste.
Subpart C of RCRA contro ls the
generation, transpo rtation, treatment,
storage, and disposa l of hazardous wane
through a comprehensive 'cradle to
grave' sy stem of hazardous waste
management techniques and
requirements.

Alternatives
Potentially

Remarks
	

Affected

Applicable to discharges of pollutants to
navigable wate rs .

Applicable if re nter iation includes
	

GW-5, GW-6
wastewater discharge; also applies to
storm water runoff associated with
indust rial activities. Effluent limi tations
established by EPA and included in
NPDES permit.

L711

Applicable to public water sy stems.

Applicable for remedial action involving	 GW-5
re injection of groundwater.

Applicable for remedial action involving	 GW-5
reinjection of groundwater.

Hazardous waste generated by site
remediation activities mu st meet RCRA
generator and Ireatment, storage, or
disposal (rSD) requirements .



A/

R&Ae	Requirements

•	 Identifies by both lining and
characterization, those solid wanes
subject to regulation as hazardous wanes
under Parts 261-265, 268, and 27'0.

Desc ribes regulatory requirements

imposed on generators of hazardous
wastes who treat, store , or dispose of the
waste on-site.

•	 Allows a gene rator to accumulate
hazardous wage on-site for 90 days or
less without a permit, p rovided that NI
waste is conta ine rized and labeled..

Establishes requirements for opera ting
hazardous wage treatment, storage, and
disposal facilities.

Desc ription
	

Citation

Identification and Listing of
	

40 CFR Pan 261
Hazardous Waste
	

(WAC 173-303-
016(

Standards Applicable to
	

40 CFR Pan 262
Generators of Hazardous

	
[WAC 173.303 1

Waste

Accumulation
	

40 CFR J262.34
Time
	

(WAC 173-303-
2001

II	

Standards for Owners and 	 40 CFR Pan 264
.--	 Operators of Hazardous	 (WAC 173-303 1

Wage Treatment, Storage,
and Disposal Facilities

Gene ra lly prohibi ts placement of
restricted RCRA hazardous wastes in
land-based units such as landfills,
surface impoundments, and wane: piles.
Prohibits storage of restricted want@ for
longer than one year unless the
ownerlopentor can prove storage is
necessary to facilitate proper recovery,
treatment , or disposal.

ALand Disposa l
Restrictions

(LDR)

40 CFR Pan 268
(WAC 173-303-
140-

WAC 173-303-
141(

H
to

l9

A
rA
b
O
rn
fDa
R

A ^

N
0

.7t

'C7
A
n
^i
A

sc
^y

y

d

^r
a Â
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Alternatives
Potentially

Remarks	 Affected

Applicable if remediation techniques 	 GW-5. GW-6
result in generation of hazardous wastes.

Applicable if remediation techniques
result in generation of hazardous waste.

Hazardous wane removed from the 100- GW-5, GW-6
Area ope rable units, and waste treatment
residues, an subject to the 90-day
generator accumulation requi rements if
the waste is stored on site for 90 days or
less. If hazardous waste is sto red for
more than 90 days, the full permitting
standards for TSD facilities must be
met.

Applies to facilities put in operation
since November 19, 1980. Facilities in
opera tion before that dale and exi sting
facilities handling newly 

regulated
wastes mug meet similar requirements
in 40 CFR Pan 265. Applies if
remediation technique re sults in on-site
treatment, storage, or disposal of
hazardous waste.

Applicable unless wastes have been
	

GW-5, GW-6
treated, treatment has been waived, a
treatment variance has been act for the
waste, an equivalent treatment method
petition has been approved, a no-
migration petition has been app roved, or
the waste has been delisted.

Treatment
	

40 CFR
	

A
	

Establishes treatment standards that must	 Applicable if wa stes contain RCRA
	

OW-5, OW-6
Standards
	

44268.40-268.44
	

be met p rior to land disposal.	 hazardous constituents.
[WAC 173.303-



Alternatives
Potent ially

Requirements Remarks Affected

A comprehensive environmental law
designed to regulate any activities that
affect air quality, providing the national
framework for controlling air pollution.

Sea National Ambie nt Air Quality
Standards for ambient pollutants which
arc regulated within a region.

Prohibits avenge concent rations of A potential for particulate emissions GW-5, GWfi
pa rticulate @minions in excess of 50 exists du ring material handling or
micrograms/m, annually or 150 treatment, including incineration.
mic rognms/mr per 24-hour pe riod.

The national p rimary and secondary Applicable if pa rticulates suspended GW-5, GWfi
ambient air quality standard for lead and du ring remedial activities arc
its compounds measured as elementa l contaminated with lead, or if
lead arc 1.5 mic rograms per cubic mmedistion includes incine ra tion.

A/

Dewriplion	 Citation	 R&A•

Clean Air Act, as am
ended	 42 U.S.C. 7401

et seq.

National Primary and	 40 CFR Pan 50
Seconda ry Ambient Air
Quality S tandards

Air Standards for	 40 CFR 150.6 	 A
Pa rticulates

40 CFR 150.12	 A

40 CFR Pan 61

Air S tandards for
Lead

meter, maximum a rithmetic mean
averaged over a calendar qua rter.

Establisher nume rical standards for
haurdous air pollu tants.

n

N National Emissions
Standards for Hmrdous Air
Pollutants (NESHAP)

Radionuclide

Emissions from
DOE Facilities
(except Airborne
Radon-222)

GW-5, GWfi40 CFR 161.92	 A	 Prohibits emissions of radionuclides to	 Applicable to incineration and other
the ambient air exceeding an effective	 remedial technologies whe re air
dose equivalent of 10 ane nt per year.	 emission may occur.
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Desc ription

A/

Citation	 R&A• Requirements Remarks

Alte rnatives
Potentially
Affected

Department of Ecology 43.21A RCW Vests the Washington Department of
Ecology with the authority to undertake the
auto air regulation and ma nagement

Program.

Air Pollution WAC 173.400 Establishes requirements for the control Applicable if emission sou rces arc

Regulations and/or prevention of the emission of air crated during remedial action.

contaminants.

Standards WAC 173-400-040	 A Requires best available control technology Applicable to dust emissions f rom GW-2, GW-3,

for be used to control fugitive emissions of cutti ng of concrete and maul and OWfi, GW-5,

Maximum dust from materials handling, construction, vehicular traffic during remediation. GWfi

Emissions demolition, or any other activities that are
so urces of fugitive emissions.	 Restricts
emitted pa rt iculates from being deposited
beyond Hanford. Requi res control of odors
emitted from the source. Prohibits making
or concealing prohibited emissions.
Requires measures to p revent fugitive dust
from becoming airborne.

Emission Limits for WAC 173480 Controls air emissions of radionuclides Applicable to remedial activities that

Radionuclides from specific sources. man 11 in air emissions.

New and WAC 173480-060	 A Requires the best available radionuclide Applicable to remedial actions that result GW-3, GW4 ,

Modified control technology be utilized in planning in air emissions . GW-5, GWfi

Emission constructing, innallating, or establishing a
Units new emission unit.

Washington Clean Air Act RCW 70.94

Controls for New WAC 173-460 Establishes systematic control of new
Sou rces of Toxic Air sources emitting toxic air pollutants.
Pollutants

Demonstmti WAC 173-460-080	 A Requi res the owner or operator of a new Applicable to remedial alternative with GW-3, GW-4,

ng Ambient source to complete an acceptable source the potential to 
release toxic air GW-5, GW-6

Impact impact level analysis using dispersion pollu tants.

Compliance modeling to estimate maximum inc rementa l
ambient impact of each Class A or B toxic
air pollutant .	 Establishes nume rical limits
for smell quan tity emission rates.
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Alternatives

AI Potentially
Desc ription Citation R&A•	 Requirements Remarks Affected

Hazardous Waste Management 70.105 RCW Establishes a statewide framework for the
Act of 1976 as mended in 1980 planning, regulation, control, and
and 1983' management of hazardous waste.

Dangerous WAC 173-303 Establishes the design, operation, and Includes requirements for generators of
Waste monitoring requirements for management of dangerous waste. Dangerous waste
Regulations hazardous wane. inc ludes the full universe of wastes

regulated by WAC 173-303 including
extremely hazardous waste.

Model Tasks Central Act 70.105D RCW Authorizes the sate to inve st igate releases
of hazardous substances, conduct remedial
actions, car ry out Nate programs authorized
by federa l cleanup laws, and lake other
actions.

Hazardous Waste WAC 173-340 Addresses re leases of hazardous substances Applicable to facilities whe re hazardous
Cleanup Regulations caused by past activities, and po tential and substances have been released, or there

ongoing relea ses from current activities. is a threatened release that my pose a
threat to human health or the
environment.

Selection of WAC 173 -340-360 R&A	 Establishes cleanup requirements to include All
Cleanup in cleanup plans.	 Identifies technologies to
Actions be considered for remedialion of hazardous

substances.

Cleanup WAC 173-340400 R&A	 Ensures that the cleanup action is designed, All
Actions constructed, and operated in accordance

with the cleanup plan and other specified
requirements.

Institutional WAC 173-340440 R&A	 Requires physical measures such as fences GW-2, GW-3,
Controls and signs to limit interference with cleanup, GWA, GW-5,

and legal and administrative mechanisms to GW-6
enforce them.

Regulation of Public 90.44 RCW R&A	 Sets requirements for withdrawal and Applicable if remediation includes GW-3, GW-5,
Groundwater management of state groundwater. groundwater withdrawal. OW-6

'The Hazardous Wa ste Manageme nt Act and regulations pursuant to the Act provide the statutory and regulatory basis for stale authorization to implement RCRA. Sate of Washington regulations
that an equivale nt to RCRA regulations an cited in b rackets in the federal ARARs. The WAC 173-303 regulations cited in this section are those judged to be more stringent then RCRA regulations.



Alternatives
At Potentially

Description Citation	 R&A• Requirements Remarks Affected

SoBd Waste Management Act 70.93 RCW Establishes a statewide p rogram for wild Applicable if management of wild waste
wa ste handling, recovery , and/or recycling. occurs during remediation. Solid waste

controlled by this Act includes garbage,
industrial waste, const ruction waste,
ashes, and swill.

Minimum Functional WAC 173-304 Establishes requirements to be met
Standards for Solid statewide for the handling of all solid
Waste Handling wa ste.

On-site WAC 173-304-200	 R&A Sets requirements for containers and All
Conta inerize vehicles to be used on site; requires
d Storage, monthly inspections and retention of
Collection, inspection records for at least two yea rs .
and

Transponati
on Standards

Water Pollution Control Act 90.48 RCW Prohibits discharge of polluting ma tter in
wate rs .

State Waste Discharge WAC 173-216 Implements a state permit program,
Permit Program applicable to the di scharge of wa ste

materials from indust rial, commercial, and
municipal operations into the g round and
surface waters of the state. Excludes
discharges under NPDES and underg round
injection cont rol programs.

Permit WAC 173-216-110	 R&A Requires the use of all known, available, GW-5, GW-6
Tema and and reasonable methods of prevent ion,
Conditions control, and treatment.

Water Well Cousimtion Act 18.104 RCW

S tandards WAC 173-160	 A Establishes minimum standards for design, Applicable if water supply wells, GW-2, GW-3,
for construction, capping, and w aling of all monito ring wells, or other wells are OW-4, GW-5,
Construction wells; seta additional requirements utilized du ring remedistion. OW-6

and inc luding disinfection of equipment,
Maintenance abandonment of wells, and quality of
of Wells dri lling water.
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U.S.. Department of Emma
Orders

Radiation Protection of
the Public and the
Environment
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Alternatives
Pote ntially

Remarks
	

AffectedCitation

DOE 5400.5 Es tablishes standards and requirements for
operations of DOE and DOE contractors

respecting protection of the public and the
environment against undue risk of radiation.
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Desc ription Citation A/ Requircmmus Remarks Alternatives
R&A* Potentially

Affected

Archaeological and Historical 16 U.S.C. 469 A Requi res action to recover, and p reserve Applicable when remedial action thmsem GW-2, GW-3,
Presmistion Act of 1974 artifacts in areas where activity may cause signi

fi
cant scienti fic, prehistorical, historical , GW4, GW-5,

irreparable harm, lots, or de struction of or archeological data . GWfi
significant artifacts .

Endangered Species Act of 1973 16 U.S.C. 1531 at Prohibits federa l agencies from

seq. jeopardizing threatened or endangered

species or adverse ly modifying habitats
essential to their survival.

Fish and Wildlife Se rvices 50 CFR Pa rts 17, A Requires identification of activities that Requires consultation with the Fish and All
List of Endangered and 222, 225, 226, 227, may affect listed species. (Actions most Wildlife Service to determine if threatened or
Threatened Wildlife and Plants 402,424 not threaten the continued existence of a endange red species could be impacted by

listed species or destroy critical habitat. activity.

Historic Sites , Buildings, and 16 U.S.C. 461 A Establishes requirements for prese rvation GW-2, GW-3,
An tiquities Act of historic sites, buildings, or objec ts of GW-4, GW-5,

national signi
fi

cance.	 Undesirable GWfi
impacts to such resources must be
mitigated.

National Historic Preservation Act 16 U.S.C. 470 et A Prohibi ts impacts on cultura l resources. Applicable to prope rties listed in the National GW-2, GW-3,
of 1966, as amended. seq. Where impacts an unavoidable, requires Register of Historic Places, or eligible for GW4 , GW-5,

impact mitigation through design and data such list ing. GWfi
recovery .

Solid Waste Disposal Act, in U.S.C. 6901 et Establishes the basic framework for
amended by the Resource seq. federa l regulation of solid and ha zardous
Come-va tion and Recovery Act waste.
(RCRA)

Crite ria for Classi fication of 40 CFR 257 Sets c riteria for determinidi s which solid
Solid Waste Disposa l wa ste disposal facilities enld p ractices pose
Facilities and Practices a reaso nable probability of adverse effec ts

on heal th or the envirormem.

Floodpleins 40 CFR ¢257.3-1 A Prohibits facilities or practices in GW-5, GW-6,
floodplains from restricting the flow of
the base flood, reducing the temporary
water storage capacity of the floodplain,
or causing washout of solid wa ste, so as
to pose a hazard to human life, wildlife,
or land or water resources.

n, A
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Desc ription Citation	 N
R&A*

Requirements	 Remarks Alternatives
Potentially
Affected

Endangered Species 40 CFR 4257.3-2	 A Prohibits facilities or practices from All
causing or contributing to the taking of
any endangered or threatened species of
plants, fish, or wildlife.	 Prohibits
destruction or adve rse modification of
habitat of endangered or threa tened
species.

Wild and Scenic Riven Act 16 U.S.0 1271	 R&A Prohibits federa l agencies from	 The Hanford Reach of the Columbia River is OW-3, GW4 ,
recommending authorization of any water	 under study for inclusion as a wild and scenic GW-5, GW-6
resource project that would have a direct	 river.
and adverse effect on the values for which
a river was designated as a wild and
scenic river or included as a study area.
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Alternatives
Potentially

Affected

All

n

Regubatiog the Taking or	 RCW 77.12.040
Possessing of Game

Endangered, 
Th

reatened,	 WAC 232-12-297 A	 Presc ribes action to protect wildlife Applicable if wildlife classified as	 All
or Sensitive Wildlife classified as endangered, threatened, or endangered, threatened, or sensitive are
Species Classification sensitive, through development of a site present in area impacted by remedial

management plan. activities.

Desc ription
	

Citation

	

Habitat Buffer Zone for Bill
	

RCW 77.12.655
Eagle Rules

	

Bald Eagle Protection
	

WAC 232-12-292

Rules

-NOTE: A = Applicable, R&A = Releva nt and Approp riate

A/

R&A•
	

Remarks

A	 Presc ribes action to protect bald agle	 Applicable if the areas of remedial
habitat, such as sating or roost sites,	 activities includes bald ogle habitat..
through the development of a site
management plan.
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Potentially

Desc ription Citation Requirements Remarks Affected

FloodplainNWetlands 10 CFR Pan 1022 Requires federal agencies to avoid, to the extent Pe rt inent if remedial activities take place in All
Environmental Review possible, adverse effects associated with the a fioodplain or wetlands.

development of a floodplain or the de struction or
loss of wetlands.

Protection and Executive Order Provides direction to fede ral agencies to preserve. Pe rtains to sites, structures, and objec ts of All
Enhanceme nt of the 11593 restore, and maintain cultural resources. hi sto rical, archeological, or a rchitectura l
Cultura l Environment signi

fi
cance.

Hanford Reach Study P.L. 100-605 Provides for a comprehensive river conservation 'Mis law was enacted November 4, 1988. GW-3, GW4 ,
Act study. Prohibits the construction of any dam, OW-5, GW-6

channel, or navig ation project by a fede ra l agency
for 8 years after erractm m. New federal and
non-federal projects and activities arc required, to
the extent p racticable, to minimize di rect and
adverse effects on the values for which the river is
under study and to utilize existing structures.
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APPENDIX D

DETATI DESCRIPTIONS OF REMEDIAL ALTERNATIVES FROM THE

100 AREA FEASIBRM STUDY PHASES 1 AND 2
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1.0 GROUNDWATER REMEDIAL ALTERNATIVE DESCRIPTIONS

The alternatives considered for treatment of the 100 Area groundwater operable unit
were developed and screened in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL
1994a). This section of the FFS presents detailed descriptions of each groundwater
alternative retained from the 100 Area FS for more detailed analysis. The descriptions for
these alternatives (referred to as the general alternatives) are expanded from the information
presented in the 100 Area FS and are modified as needed to reflect new information gathered
since preparation of the FS. These alternative descriptions will be modified (as needed) to
reflect site-specifics in the individual operable unit FFS.

1.1 ALTERNATIVE GW-1

1.1.1 Description

Alternative GW-1, the no action alternative, is required by the NCP to serve as a
baseline for evaluation of other alternatives. The no action alternative may be selected for
sites where contamination does not exceed the level of unacceptable risk, where site
contamination is in compliance with ARAB, where short-term risks associated with the

------ remedial  actiomexieed-the risk of no-action,-or-`where-the-cost-of remediation is excessive
compared to the benefit gained in risk reduction. The no action alternative assumes no

--further action- at as site.- For example, no action for the groundwater operable unit consists of
continued existing groundwater monitoring events. The contamination is allowed to dissipate
through natural attenuation processes. For radionuclides this is mainly natural radioactive
decay. The effectiveness of the natural attenuation process is related to the half-life of the
radionuclide and the affinity of the radionuclide to sorb to the Hanford soils. For other
contaminants, such as chromium, the major attenuation factor is advection/dispersion which
depends on natural groundwater flow and the river flushing action to reduce concentrations.

1.2 ALTERNATIVE GW-2

A single alternative has been developed for the GRA of institutional controls
(designated Alternative GW-2). The remedial technologies and associated process options
specified for this alternative in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) have been
modified. Based on the requirement to consider only the recreational use scenario,
identification of an alternate water supply for residential, industrial, or agricultural use is no
longer necessary. Therefore, the institutional controls proposed to prevent access to
contaminated groundwater plumes beneath the 100 Area are:

•	 access restrictions:
-	 deed restrictions

water rights restrictions
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monitoring:
groundwater monitoring.

1.2.1 Description

The institutional controls alternative for groundwater involves restricting access to
contaminated sites within the 100 Area. The restrictions included in this alterative are
unique to groundwater media. Types of restrictions are defined as follows:

Deed restrictions may be established to place limitations on groundwater use.
These limitations could specify restrictions on acceptable groundwater uses and
may take the form of covenants that limit activities resulting in human contact.
Deed restrictions may include a prohibition on groundwater use or less
stringent limitations on use for off-site farming and industrial activities.

Water-rights restrictions limit access to contaminated groundwater. The
water-rights restrictions could be imposed by deed restrictions, as discussed
above, or by designated use, should the title to the 100 Area remain with the
federal government. Water-rights restrictions merely designate the acceptable
use of 100 Area groundwater (if at all) for recreational use, such as temporary
drinking water. This action may require an additional change in water-rights
administration to be effective. At this time, no state water-rights restrictions
are necessary if consumptive use is <5,000 gal/day (WAC 173-160-040).

In addition to restricting groundwater use and access to groundwater, the institutional
action alterative also includes groundwater and environmental monitoring. Monitoring will
be required to determine if and when institutional controls to restrict access to groundwater
are no longer necessary.

Institutional controls are assumed to be in place during the period of DOE control.
After DOE release of the site, deed and water rights restrictions can be implemented to
prevent access.

1.3 ALTERNATIVE GW-3

Alternative GW-3 has been developed as a containment GRA. The objective of
Alternative GW-3 is to eliminate source to receptor pathways by preventing migration of
contaminated groundwater to environmental resources, such as the Columbia River, and
preventing further migration of contaminated groundwater outside the operable unit. In order
to achieve this objective, Alternative GW -3 is designed to isolate and contain existing
contaminant plumes. Through the use of cutoff walls and extraction/injection wells,
contaminant plumes would be contained to prevent migration and isolated to prevent further
contamination of the unconfined aquifer. In addition to containment and isolation of
contaminant plumes, this remedial action would be implemented to minimize overall effects
on the general hydrologic conditions of the unconfined aquifer. The containment alternative
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objectives must be maintained until natural attenuation reduces concentrations to acceptable
levels or until alternate cleanup standards can be negotiated and agreed upon by the parties to
the Tri-Party Agreement. Contaminants that are persistent in the environment especially may
require additional remedial action or determination of alternate cleanup levels.

1.3.1 Description

Alternative GW-3 was initially developed in the 100 Area FS Phases 1 and 2
(DOE-RL 1994a). The alterative initially developed forms the baseline from which
modifications are made for application to the 100-HR-3 Operable Unit. The general
description of this alternative is based on the remedial technologies and associated process
options specified in the 100 Area FS for containment of contaminated groundwater plumes
beneath the 100 Area:

vertical barriers:
cutoff walls

hydraulic control:
-	 extraction wells

injection wells (as necessary)

monitoring:
groundwater monitoring.

1.3.1.1 Cutoff Wall Options. The general description of this alternative includes several
subsurface barrier (cutoff wall) technologies that are potentially applicable in the 100 Area.
A cutoff wall is a subsurface barrier designed to prevent the flow of contaminated
groundwater. Several cutoff wall technologies are available that may be applicable in the
100 Area depending on site-specific conditions and requirements. Each technology has
advantages and disadvantages based on the specific applications. Therefore, no one specific
cutoff wall technology will be universally applicable in the 100 Area. The cutoff wall
technologies considered potentially applicable in the 100 Area are:

•	 slurry wall
•	 deep soil mixing
•	 sheet piling
•	 injection grouting.

The specific cutoff wall technology selected to represent the containment alternative
will be determined on an operable unit-specific basis. In this manner, the cutoff wall
technology most applicable to operable unit site-specific conditions and requirements can be
specified.

In situations where subsurface barriers may not be applicable due to technical
limitations such as wall depth requirements, hydraulic control measures may be specified as
the method of contaminant plume containment. Hydraulic control provides containment by
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extraction of contaminated groundwater from the downgradient front of the plume followed
by reinjection in the upgradient portion of the plume. Continuous extraction and injection
can effectively isolate contaminant plumes, but are considered operating and maintenance
intensive compared to vertical barriers. This method of containment would only be used in

--------- - siumfions-wham the use of a-subsurface_barrieris not_applicable. This alternative does not
represent a complete solution for persistent contaminants but is consistent with the IRM
approach and with the final remedy.

1.3.1.1.1 Slurry Walls. Typical slurry wall construction involves trench excavation
under a slurry. The slurry provides hydraulic shoring to maintain the integrity of the trench
while at the same time forming a low permeability filter cake on the trench walls that
prevents fluid loss into the surrounding soil. Once a portion of the trench has been
excavated to depth, a backfill material is added. In this manner, excavation and backfilling
occur simultaneously until the wall is complete. The completed wall is designed to be less
permeable than the surrounding native soil and thereby forms a barrier to groundwater flow.

Backflll materials commonly used in slurry wall construction include mixtures of
bentonite slurry and soil, or mixtures of cement, bentonite, and water. Slurry walls
constructed of soil/bentonite are generally the least permeable, least susceptible to
contaminant degradation, and least expensive (Spooner et al. 1985). Slurry walls constructed
of cement/bentonite are generally easier to install, provide more strength, and can be
installed to greater depths (Spooner et al. 1985).

The depth of a slurry wall is dependent on the depth of the aquitard beneath the
contaminant plume. To ensure effective containment of contaminant plumes, slurry walls
must be keyed-in to a low permeability or aquitard zone beneath the aquifer. In the case of
the 100 Area, this aquitard may be a silty sand zone that separates the coarse sand and gravel
zones in the unconfined aquifer or a paleosol/overbank deposit at the base of the unconfined
aquifer. However, if contaminant plumes extend throughout the Ringold aquifers, the clay,
silt, and fine sand of the Ringold lower mud unit ("Blue Clay") may be the nearest aquitard.
In any case, the required depth of the slurry wall will depend on the nearest aquitard.

Filter cake formation regulates the amount of slurry lost to the surrounding soils.
Formation of the filter cake depends on the permeability of the soil, pore size, type of slurry,
and any additives used. In gravel beds, which allow groundwater velocities of 1 to
10 cm/sec, the pores are too large to be easily closed. Fines, such as sand, are used in these
cases to assist pore space blockage. Slurries are typically mixed with up to 10% fines to
assist formation of the filter cake. The Hanford formation is classified as a sandy gravelly
unit with a water movement rate of about 0.1 cm/sec (DOE-RL 1993b). Generally, a
bentonite/soil slurry would be chosen because of its low permeability; however, sand or
other fines may be added to the slurry to increase filter cake formation. Testing must be
done on the specific soil conditions to determine the need to add fines.

The equipment used for excavating slurry wall trenches is also dependent on the
required wall depth and the former is limited by the maximum digging depth capabilities of
the machinery. In general, long-reach type backhoe equipment can provide excavation depth
up to approximately 24 in 	 ft) (Spooner et al. 1985). Draglines or clamshell excavation
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equipment is typically required for depths > 24 in 	 80 ft) (Spooner et al. 1985). The
presence of large rock or boulders can present problems during the implementation phase.
Most of the large boulders are associated with the Hanford formation; the Ringold Formation
generally does not contain these boulders. The potential for large boulders is reduced by
placing the wall as close to the river as possible because the Hanford formation has often
been eroded in this area. By placing the barrier close to the river, the effectiveness is
increased and the need to excavate through the Hanford formation is minimized.

Slurry preparation and placement generally requires raw material areas, mixing
equipment, transport equipment, storage ponds, and cleaning equipment. Raw materials
required for a slurry mixture include water, bentonite, cement (if specified), and soil
(engineered if necessary). Formation of the slurries can be accomplished with venturi (flash)
mixers or paddle (vortex) mixers (Spooner et al. 1985). Storage ponds provide surge
capacity for continuous application of slurry into excavation trenches. Pumps, pipes, valves,
hoses, and other associated fitting and tools are required to move the slurry from mixing area
to the storage pond or from storage pond to the excavation.

Backfill preparation and placement also requires raw materials storage, mixing,
transport, and placement equipment. Backfilling is generally less complicated than slurry
preparation and placement. Raw materials include bentonite, soil, and cement (if necessary).
Mixing is generally carried out with bucket loaders or bulldozers, but can also be
accomplished mechanically with a pugmill. Initial placement of backfill in the trench
requires a clamshell to lower the material to the bottom. This prevents segregation of
backfill particles and entrapment of slurry pockets with the backfill (Spooner et al. 1985).
Thereafter, a bulldozer or bucket loader can simply push backfill into the trench.

Should future removal of the slurry wall be required, the wall can be excavated,
drilled and perforated, or broken by blasting in order to allow groundwater movement
through the barrier similar to initial conditions (prior to remedial action).

1.3.1.1.2 Deep Soil Mixing. Deep soil mixing is a commercially available
technology for construction of vertical barriers with properties similar to slurry walls. The
deep soil mixing technique uses a crane-mounted boring/mixing tool containing injection
nozzles. The tool is initially driven into the soil formation to the required cutoff wall depth.
The tool is then partially withdrawn (approximately half the cutoff wall depth) to begin
injection of slurry material. As injection continues the tool is driven back down to the
required cutoff wall depth. Injection is continued until the tool is completely withdrawn.
The tool mixes the slurry and soil throughout the injection process. The slurry materials
selected for injection are typically cement, bentonite, or cement-bentonite mixtures,
depending on the required permeability. The cutoff wall is formed by installation of a
continuous series of overlapping columns.

The primary advantage of deep soil mixing is that the technique does not require
removal of contaminated soil. Mixing occurs in the subsurface without exposing workers
and the environment to contaminated soil and groundwater. The technique essentially
eliminates disposal requirements, handling contaminated materials, as well as worker and
environmental exposures.
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The operational depth of deep soil mixing is dependent on the equipment
specifications and the geologic formation in which the cutoff wall is to be installed. The
deep soil mixing method performs poorly in formations with boulders. The presence of
large rock or boulders (> 18") in the Hanford formation can present problems during
implementation. Large boulders can be removed by pre-excavation or worked around by
offsetting the columns. A typical deep soil mixing system requires and area of 130' x 50' to
accommodate set up and tear down the crane. Operation of the system also requires an
onsite support area and an adjacent equipment decontamination pad. The soil formation must
be able to support the system (crane and mixing tool), approximately 15 pounds per square
foot.

Removal of the deep soil mixed barrier would be accomplished in the same manner as
the slurry wall.

1.3.1.1.3 Sheet Pile. Sheet piling is a commercially available technology that has
been widely used for earth retaining structures such as dock walls bulkheads, river walls
piers and dry dock walls. The technology has more recently become used for contaminated
groundwater control as seepage cutoff walls. Sheet steel piling consists of hot-rolled steel
sections provided with clutches or interlocks for connecting successive piles to one another
such that a continuous wall can be formed. The sheet piles are usually driven in pairs using
hammers of the double acting type or diesel hammers. The driving of each new sheet is
started once the neighbor sheet has been about one-third driven. Since the sheet pile is
assumed not to undergo bending moments, the anticipated soil resistance to be overcome
during driving will determine the thickness of steel required in the cross section, as well as
the quality of steel from which the piles should be manufactured. The interlock (or annulus)
between sheet piles is completely soil tight and can be injected with a sealant (such as grout)
to ensure an appropriate impermeability.

Characteristics of the geologic formation can impose some limitations in the
applicability of the sheet pile technique. Splitting the web during driving is not uncommon,
particularly when obstructions or dense granular soils are being penetrated. Driving sheet
piles becomes difficult and often times impracticable in formations which contain large
boulders. Corrosion is another factor to be taken into consideration when evaluating the use
of sheet pile cutoff walls. Groundwater chemistry will have the most significant impact on
corrosion of a sheet pile wall, however, a protective coating can be applied if necessary.
Depth limitations exist for the sheet pile technology with walls currently extending <30 in
(100 ft) in depth.

The sheet pile wall can be removed by pulling the sheets out under vibration. This
process is more difficult when the joints are grouted. A sheet pile wall is being designed for
N Springs. Information from this application should be useful for the other 100 Area
groundwater operable units. If this information is not available in time to meet the schedules
for groundwater IRM, then additional testing of the implementability of the sheet pile wall
may be necessary in conjunction with a geotechnicai investigation.

1.3.1.1.4 Jet Grouting. Grouting technology has wide applications in engineering
practice. Grout curtains are typically used as containment barriers to control seepage
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through dam foundations, protect excavations conducted under groundwater level, and
prevent contaminant migration. Injection grouting has also been used for other engineering
applications such as soil improvement, pre-stressing of rock and lifting and leveling of
structures. Grout injection is a technique used to force grout into voids and fissures of a soil
formation to obtain a desired property, such as reduced permeability.

Jet grouting typically involves drilling boreholes into a formation and then injecting
grout under pressure until the voids around the injected section are filled to satisfy a
specified design condition. The properties of the grout vary with the application, and often
times a combination of different grouts are selected based on the specific characteristics of
the site. Grouting consists of the following sequence of operations (Nonveiller 1989):

•	 drilling injection boreholes in a predetermined arrangement and depth

•	 preparation, proportioning, weighing and mixing of the selected grout
suspension

•	 injecting the prepared suspension into the designated section of the borehole
such that soil voids are filled.

The spacing of the injection holes is based on the results obtained from test grouting
plots injected at the site. Rotary or percussion rotary drilling rigs are used for drilling the
injection holes. Rotary percussion drill rigs can be used for depths up to 180 in 	 drilling
speeds of 20 m/h (65 ft/h) (Nonveiller 1989). Rotary percussion is considered the most
suitable drilling method in Hanford formation due to the potential for subsurface boulders.

The appropriate grouting compound for a specific project is dependent upon the
characteristics and properties of the geologic formation in which the cutoff wall is to be
installed. Thick cement, clay and bentonite suspensions are typically recommended for the
grouting compounds used for uniform medium sand and gravel (Nonveiller 1989). Other
suspensions such as clay cement, bentonite gel and clay gel are used in similar applications.
Treatability studies would be required to determine the optimum grouting compound for use
in the geologic formation of the 100 Area.

The efficiency of injection grouting depends on the maximum pressure at which a
grouted section of a borehole will become saturated. Low saturation pressures will permeate
only a small volume of the soil whereas high pressures will cause hydrofracturing. The
injection pressure must always be higher than the overburden stress at the level of injection.
Formulae to calculate injection pressures are provided in literature (Nonveiller 1989).

In granular soils, the discharge of grouting decreases as the injection process takes
place (at constant injection pressure). This decrease in permeability is a function of three
parameters: the grain size of solids elements of the grout, the percentage of dry materials,
and the state of flocculation (Winterkom and Fang 1975). Laboratory experiments have
demonstrated that slightly loaded grouts would more easily penetrate a soil than a highly
loaded grout. Therefore, engineering practice shows that the cement quantity should be
minimized to obtain the desired resistance into the soil. Stability of the grout can be ensured
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by low percentages of ultracolloidal clay (i.e., bentonite). Typical cement-bentonite grouts
used to form low permeability soils will contain approximately 170 kg (374 lb) of dry
materials for 1 m' (35 ft') grout.

The state of flocculation is also a parameter of concern. A stable suspension
penetrates the soil more easily when it contains few grains or when the diameters of the
grains is small. This means that slightly loaded grouts without any cement (i.e., clay and
bentonite grout) are used for impermeability requirements. Clay or bentonite should be
dispersed in the grout as elementary grains and not in flocculated form.

The total grout volume necessary is based on the void volume of the soil. However,
the radius of grout flow is typically irregular and usually involves significant losses of grout
into unintended areas of the formation. Permeable formations, such as Hanford formation,
can result in large losses of grout if the grouting selection has not been carefully planned.

The depth limitation of injection grouting is that of the drilling and pressure unit
devices. Depths of up to 200 m (656 ft) have been reported in literature (Nonveiller 1989).

The grout wall is likely the hardest to remove; the method of removal would be the
same as the slurry wall and deep soil mixed barrier.

1.3.1.2 Containment System Configuration. The containment response action can be
implemented in a number of different ways. The optimum number and location of cutoff
walls and extraction/injection wells required to contain contaminant plumes in the 100 Area
will be determined by hydrologic modeling. Cutoff walls can be constructed to completely
surround contaminant plumes; to divert uncontaminated groundwater around contaminant
plumes; or to prevent migration of contaminant plumes. Extraction wells can be operated to
produce an artificial gradient that stagnates movement of contaminant plumes, to intercept
uncontaminated groundwater before contacting contaminant plumes, or to intercept
contaminated groundwater movement around the barrier. In general, the combination of
cutoff walls and extractionlinjection wells will be located such that contaminated groundwater
plumes are isolated and contained.

It is assumed for purposes of this feasibility study that the containment alternative is
implemented as follows: cutoff walls would be built to prevent migration of contaminant
plumes; groundwater extraction wells, if necessary, would be placed to intercept
contaminated groundwater at the ends of the wall; and injection wells would be placed to
minimize the effects on the overall hydrologic conditions of the unconfined aquifer, if
necessary. The general concept of Alternative GW-3 is presented graphically in Figure D-1.

All the barrier options are assumed to have expected useful lives much greater than
the IRM period.

1.3.1.3 Disposal Distances and Location. Wastes requiring disposal may result from
drilling activities and/or construction of the cutoff walls. Slurry wall construction would
result in generation of more significant quantities of waste than the other cutoff wall
technologies. During slurry wall construction, the addition of slurry agents results in a net
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excess of soil. Approximately 33 % of the total excavated volume for a soil-bentonite wall
and up to 60% for a soil-bentonite-cement wall would require disposal (Spooner et al. 1985).
To minimize the volume of contaminated soil produced, materials could be segregated so that
the uncontaminated vadose zone soil would make up most of the excess soil.

Radiologically and/or chemically contaminated soils will be transported by truck or
rail to the ERDF, W-025, or another site for disposal. It is anticipated that all wastes will
meet ERDF waste acceptance criteria only preliminary guidelines for waste acceptance
criteria have been identified in the ERDF conceptual design report.

Liquid waste disposal is not applicable to Alternative GW-3. Although hydraulic
control (extraction) wells may be used to remove groundwater to stop contaminant migration
around the ends of the wall, this water would be reinjected into the aquifer in a recycle loop.

1.3.1.4 Monitoring. The containment-action alternative also includes groundwater and
environmental monitoring. Monitoring will be required to evaluate the long-term
effectiveness of slurry walls and provide information to base subsequent decisions regarding
the continued need for containment actions.

1.4 ALTERNATIVE GW-4

A single alternative has been developed for the in situ treatment general response
action (designated GW-4). The remedial technologies and associated process options selected
in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) for in situ groundwater treatment are:

biological treatment:
-	 biodenitrification (nitrates)

physical treatment:
air sparging (this may be combined with soil vapor extraction (SVE) to
eliminate venting organics to the atmosphere)

monitoring:
-	 groundwater monitoring.

1.4.1 Objective

The objective of Alterative GW-4 is to eliminate source to receptor pathways by in
situ remediation of contaminated groundwater plumes. In order to achieve this objective,
Alternative GW-4 is designed to eliminate nitrate and organic contaminated groundwater in

- --- _ situ. Ftiodenitrification and air sparging are the in situ treatment technologies specified to
remove nitrate and volatile organic compound (VOC) contamination, respectively. Other in
situ treatment technologies such as biodegradation may be required on a case-by-case basis to
remove semi- or non-volatile organics that may also be present in contaminated groundwater
plumes. It is noted here that the objective of this alternative will not be completely satisfied
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due to limitations in the current status of in situ remedial technologies. Currently there are
no proven or innovative in situ treatment technologies capable of reducing or eliminating the
health and environmental risks from metals and radionuclides.

1.4.2 System Configuration

Although nitrates are expected at each of the 100 Area groundwater operable unit, the
location of organic contamination is not as well defined. The LFI for the groundwater
operable unit describe the contamination present in 100 Area groundwater.

Air sparging and biodenitrification systems can be implemented in several different
ways. Each system requires an injection well system to ensure treatment encompasses the
entire plume. Extraction well systems are generally not necessary since treatment occurs
below ground. However, extraction wells can be used to facilitate treatment or satisfy
regulatory requirements. In situ air sparging systems can utilize extraction wells (i.e., soil
vapor extraction) to prevent VOC from venting into the atmosphere (potential regulatory
requirement) or to facilitate vertical migration of volatilized contaminants. In situ
bioremediation systems utilize extraction wells to facilitate effective mixing of nutrients,
microbes, and contaminants.

The size and configuration of Alternative GW-4 treatment systems will be determined
by the extent of nitrate and organic contamination in 100 Area groundwater. Optimizing the
number and location of treatment systems will be determined by hydrologic modeling.
Optimizing operating parameters of the treatment systems will be determined by laboratory
and pilot-scale testing as well as treatability studies.

1.4.3 ;Unit Operations

The concept of in situ treatment technologies specified for Alternative GW-4 are
presented graphically in Figure D-2. Process operations, equipment requirements, and
design considerations are described below.

1.4.3.1 In Situ Biodenitritication. Development and demonstration of in situ
bioremediation of nitrates and carbon tetrachloride by indigenous microbes in Hanford
groundwater is currently ongoing (Skeen et al. 1993). The process under development
involves stimulating indigenous microorganisms to reduce nitrates to nitrogen gas during
metabolization of organic carbon. To facilitate this process for remediation of 100 Area
nitrate plumes, additions of nutrients (e.g. phosphorus) and a carbon source (acetate or
methanol) may be required. The denitrification process is chemically represented according
to the following simplified reaction:

Baaend Mewbo is Proror

NO;'	 NZ t
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The in situ biodenitrification process proposed involves a combination of extraction
and injection wells. Placement of these wells is specified such that a closed pumping circuit
is developed between extraction and injection wells. Well-to-well interaction is achieved by
using one well for injection and nutrient addition and another well for extraction
(Skeen et al. 1993). Extracted groundwater is transferred to a series of nutrient mixing tanks
before injection back into the aquifer. The interaction between wells enhances flow and
ensures proper mixing between wells (Skeen et al. 1993). Concentrations of additives
required are based on pilot tests and continuous monitoring of extracted groundwater.

Equipment required for the in situ bioremediation scheme includes extraction wells,
injections wells, nutrient feed tanks, mixing tanks, and associated pumps, piping, valves,
monitoring and control systems. Due to the potential for leaks and spills in any hazardous
liquid system, secondary containment measures may also be required in the event of an
accident. Such measures could include double walled piping, berms around tanks, and
overflow collection equipment.

The number and location of injection and extraction wells would be determined on the
basis of hydrologic modeling. Design, installation, and operation requirements for the
extraction and injection wells will be similar to standard production water wells. The
primary design consideration for these wells is locating and sizing the screened area such that
only that portion of the aquifer containing nitrate contamination is affected and the interaction
between wells facilitates the closed pumping circuit concept described above.

Prior to injecting groundwater and additives back into the aquifer, mixing is required
to ensure homogeneity. Nutrient mixing tanks utilizing mechanical agitation by a motor
driven internal impeller are specified for this purpose. The specified mixing tanks operate on
a continuous basis with the capability of maintaining a design residence time.

Nutrient feed can be made directly into the mixing tanks or the piping leading to the
mixing tanks. Nutrient feed tanks are sized according to the required capacity of the system.
A small capacity pump or gravity feed system will be required to inject nutrients at the
specified location in the system.

1.4.3.2 Air Sparging. Air sparging is proposed for remediation of isolated plumes of VOC
contamination in 100 Area groundwater. This remediation technology is similar to air
stripping and involves injecting air into the soil or strata below contaminated groundwater
plumes. Volatile organic compounds dissolved in groundwater and adsorbed onto soils are
volatilized into the gas phase as air bubbles flow upward through the water column
(Hazardous Waste Consultant 1993). A crude air stripping process is developed where the
soil in the aquifer acts as tower packing that maximizes water surface area contact with air.
Stripped contaminants are either drawn upward and collected with a vapor extraction system
or, if permissible, allowed to naturally migrate to the surface and enter the atmosphere. An
additional effect of injecting air into the aquifer is that natural aerobic biodegradation may be
enhanced.

Air sparging is generally most effective in coarse-grained soils. Fine-grained soils
tend to require greater air injection pressures that can result in lateral rather than vertical
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dispersion of air (Hazardous Waste Consultant 1993). Air movement in heterogeneous soils
will follow the path of least resistance and can therefore short circuit the intended area of
influence. The potential effects of short circuiting include missing target contamination due
to vertical channeling and/or horizontal migration of contamination (Hazardous Waste
Consultant 1993). High air pressures will likely be required for application in the 100 Area
due to the heterogenous hydrostratigraphy of the unconfined aquifer.

An additional concern involves the heterogeneity of vadose zone soils which range in
particle size from boulders to silt. The heterogeneity of vadose zone soils may prevent
effective natural migration of stripped VOC to the surface for venting to the atmosphere.
Potential for horizontal channelling may result in contaminant migration without venting to
the atmosphere. To eliminate this potential, installation of a soil vapor extraction system is
required with well screens located just above the saturated zone. The vapor extraction
system will capture volatilized contaminants before lateral migration in the vadose zone can
occur.

The number, location, and spacing of injection and extraction wells will be
determined on the basis of modeling and pilot tests. Pilot tests are used to determine the
radius of influence of injection and extraction wells within the subsurface of the area of
contamination. In general, the radius of influence is larger in highly permeable soils and
smaller in low permeability soils (Hazardous Waste Consultant 1993). To ensure effective
contaminant removal, injection and extraction wells are spaced such that the radius of
influence of each system is overlapping.

There are four types of well configurations used for in situ air sparging: spaced
wells, nested wells, horizontal wells, and combined horizontal/vertical wells (Hazardous
Waste Consultant 1993). The spaced well configuration is most common and involves the
use of independent vertical wells to perform extraction and injection. The nested well
configuration involves the use of a single vertical borehole to perform both injection and
extraction. The horizontal well configuration utilizes horizontal drilling techniques or
trenching to install injection and extraction wells. Combined horizontal/vertical wells uses a
combination of both vertical and horizontal wells to perform injection and extraction. The
configuration best suited for remediation of 100 Area sites must be determined on a
case-by-case basis.

Equipment requirements for the proposed in situ air sparging system include an
extraction/injection well network, vapor abatement system (if necessary), air compressor or
blower, vacuum pump, and associated piping, valves, monitoring and control equipment.
The compressor or blower size is typically based on a design maximum expected flow rate
and pressure. Each injection well requires pressure measurement and regulation controls to
maintain the design operating conditions. Typical well construction materials include metal
or PVC piping. Injection well screens are generally 1 to 3 ft in length and must be properly
sealed to prevent air flow into the borehole (Hazardous Waste Consultant 1993). Due to the
elevated temperature of air leaving the compressor, steel and/or rubber air hose is
recommended for the pressurized air distribution system (Hazardous Waste Consultant 1993).
Captured vapor will be released to the atmosphere unless an abatement system using carbon
adsorption, thermal treatment, or chemical oxidation is used.
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In situ air sparging may artificially elevate the water table. This effect should be
considered if floating free product is present or if elevating the water table would impact the
direction of plume migration.

1.4.3.3 Groundwater Monitoring System. Post-treatment monitoring of nitrate and
organic contaminant plumes will be necessary to ensure that established remediation levels
have been satisfied. The number and location of monitoring wells required will be
determined based on contaminant distribution. Monitoring well design, equipment
requirements, and installation are unique due to periodic use and the necessity to obtain
representative groundwater samples.

Monitoring wells are typically operated at low, intermittent pumping rates and
therefore require much smaller pumps than production-type extraction wells. Wells will be
installed to ensure that samples taken are representative and do not include contaminants
resulting from materials used for well installation. Also of concern is potential interactions
between construction materials and the groundwater being sampled. The design of
monitoring wells therefore must specify construction materials that are inert to the chemistry
of groundwater being sampled.

1.4.4 Disposal Distances and Location

Wastes requiring disposal include well drilling and construction wastes and vapor
treatment wastes. All other treatment processes are in situ treatment techniques, thereby
eliminating any other disposal requirements.

1.5 ALTERNATIVE GW-5

Alternative GW-5 has been developed as a removal, treatment, and disposal GRA.
The remedial technologies and associated process options that comprise this alternative were
initially specified in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a). Based on review of
additional information (LFI, 100 Area aggregate studies, treatability testing, and refined
RAO), no modifications to this alternative are required. Therefore, the remedial
technologies and associated process options are as initially developed:

removal:
extraction wells

biological treatment:
biodenitrification (nitrates)

chemical treatment:
chemical oxidation (organics)
precipitation (heavy metals and radionuclides)
chemical reduction (hexavalent chromium)
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•	 physical treatment:
filtration (remove precipitates and suspended solids)
ion exchange (polishing for removal of any remaining ionic
contaminants)

stabilization/solidification:
cement-based solidification (secondary waste streams)

•	 liquid disposal:
river discharge or reinjection into an aquifer

•	 solids disposal:
ERDF, W-025, or other site

•	 monitoring
groundwater monitoring.

1.5.1 Objective

The objective of Alternative GW-5 is to contain the contaminant plumes from
reaching the river or migrating outside the operable unit and to eliminate source to receptor
pathways by removing, treating, and disposing of contaminated groundwater. Alternative
GW-5 is designed to remove contaminant plumes from the unconfined aquifer; treat
contaminated groundwater to the levels established by remedial action goals; isolate and
dispose treatment residuals from the accessible environment; and reinject treated groundwater
into the unconfined aquifer or discharge it to the river.

1.5.2 Size and Configuration

Several options are available for implementing groundwater treatment, including a
single treatment facility for all contaminated groundwater within the 100 Area or separate
treatment facilities for each groundwater operable unit. Although past practices at the 100
Area reactor sites may have resulted in the same contaminants being released to the
environment, sampling and analysis indicates the concentrations of contaminants in each
operable unit are not the same. Therefore, separate treatment facilities at each operable unit
are considered to prevent cross-contamination and enable tailoring treatment systems to
specific contaminants of concern at each operable unit.

Pump and treat alternatives have variable life cycles depending on remediation goals
and technology performance for specific sites, i.e., the system can run until goals are met or
until the technology limitations are met.

•
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1.-5.3 Unit Operations

Figure D-3 is a conceptual flow diagram of the unit operations proposed for
Alterative GW-5. Each unit operation, equipment requirements and options, and design
considerations are described below.

1.5.3.1 Groundwater Extraction System. The below-ground portion of the groundwater
extraction system will consist of a series of extraction wells. The extraction wells proposed
for removing contaminated groundwater from beneath the 100 Area will be similar to
standard production-type water wells used for domestic and industrial applications. The
number and location of extraction wells required for each contaminant plume will be
determined by hydrologic modeling.

An extraction well consists of vertical borehole tapping the contaminated aquifer.
The depth of the well is determined by the vertical extent of contamination and the
characteristics of the aquifer. Casing materials would conform to DOE and state
requirements for well completions. The casing serves to maintain the borehole integrity and
support the pumping mechanism. The well casing is grouted into place so it will not be a
conduit for the downward migration of additional contamination.

Extraction wells should be completed using stainless steel, continuous wire-wrapped
well screens. The screen prevents sediment uptake and provides support for loose formation
material (Driscoll 1986). The screen slot size is specifically designed for the aquifer
materials to minimize entrance velocity and prevent the influx of aquifer fines after
development. The screened interval of the well must be developed following installation and
before it is used for remediation. Development consists of optimizing the flow
characteristics of the well screen/aquifer interface by the removal of aquifer fines through
surging, over-pumping, or other means.

Any commonly available well pump may be used for extraction of contaminated
groundwater. Selection of pump type and power are determined by the response of the
aquifer to pumping, the movement of contaminants and the capacity of the remediation
system. Typical systems, in order of decreasing capacity and/or pumping depth capability,
include:

•	 line-shaft turbines
•	 submersible turbines
•	 jet
•	 centrifugal
•	 positive displacement
•	 peristaltic.

Centrifugal and peristaltic pumps are generally not applicable for suction (i.e., inlet)
life exceeding 6 in (20 ft) (Driscoll 1986).

The above-ground portion of the groundwater extraction system will consist of a
piping network that connects each extraction well to a manifold. From the manifold a single

D-17



DOEIRL-94-59
Draft A

pipeline will bring contaminated groundwater to a storage tank near the treatment area. The
storage tank will allow flow equalization and settling of suspended solids that may interfere
with subsequent treatment operations. The piping system will be of double-walled
construction to ensure leak protection. A single-walled, above-ground storage tank is
specified with secondary containment provided by an engineered berm. Pumps, valves,
sampling, and monitoring equipment will be specified as needed for the capacity and
requirements of the system.

1.5.3.2 Chemical Oxidation System. Chemical oxidation is the initial unit operation
proposed for destruction of organic contamination in 100 Area groundwater. Groundwater
and reagents, such as hydrogen peroxide and ozone, are pumped into a process vessel where
organic contaminants are oxidized (the reaction may be enhanced by ultraviolet light). A
simplified reaction (for a hydrocarbon) of this process is:

W

CFI+HZO2/03-• xCO2 t + 2HZ0

Groundwater entering the chemical oxidation system is filtered to remove suspended
solids. Two cartridge filters arranged in parallel are specified for this application to allow
for continuous operation during maintenance or filter replacement. After filtration the
oxidizing reagent is combined with the groundwater and passed through a static mixer to
ensure the feed into the oxidation reactor is homogeneous. A static mixer is selected for this
application for simplicity, as such a unit has no moving parts and requires no maintenance or
operating costs.

.Once the groundwater and reagents have been combined, the mixture is fed into the
oxidation reactor vessel. Inside the reactor this mixture is exposed to ultra violet lamps that
catalyze the oxidation process. Organic contaminants are oxidized to form carbon dioxide
and water (assuming 100% reaction efficiency). A hydrochloric acid scrubber is required if
chlorinated organics are present'. An acid or base may be required to adjust pH before and
after the oxidation reactor to optimize the efficiency of oxidizing organic contaminants
(EPA 1993).

1.5.3.3 Precipitation System. Following chemical oxidation, chemical precipitation is
proposed to remove radionuclides and heavy metals. In general, metal contaminants can be
precipitated from solution as hydroxides, sulfides, carbonates, or other insoluble salts
(EPA 1987). Common precipitation reagents include lime, caustics such as sodium
hydroxide, sulfides such as sodium bisulfide, ferrous sulfide, calcium carbonate, and sodium
carbonate (Corbitt 1990). However, because contaminant concentrations are so dilute, most
of the precipitating species will consist of common water minerals. Common methods for
precipitation involve addition of precipitation reagents or pH adjustment.

'Hydrochloric acid is a byproduct of oxidation of chlorinated organics.
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Specification of precipitation reagents and pH is contaminant dependent. A
precipitation reaction resulting in the formation of an insoluble form of strontium-90 occurs
as described by the following simplified reaction:

90Sr + CO3 - "SrCO3'

A conceptual chemical precipitation process consists of a mixing tank, a reagent feed
system, and a clarifier tank. Associated piping, pumps, valves, and monitoring and control
equipment complete the equipment requirements. The process stream and precipitation
reagents are combined in a continuously stirred continuous flow (CSCF) reactor vessel. The
mixture is then pumped to the clarifier tank where the resulting insoluble salts are separated
from the process stream as a concentrate. The process stream or overflow from the clarifier
is then pumped to chromium reduction process.

The concentrate from the CSCF reactor is pumped to a rotary drum filter for
dewatering. A filtration media such as diatomaceous earth is added to the concentrate to
facilitate the filtration process. The resulting filter cake is collected and transported to the
solidification system. The liquid effluent from dewatering is combined with the process
stream from the clarifier for subsequent treatment in the chromium reduction process.

1.5.3.4 Chromium Reduction System. Following chemical precipitation unit operations,
chromium reduction is proposed to reduce hexavalent chromium. Hexavalent chromium can
be reduced from the soluble hexavalent state to the less soluble trivalent state (pH <_ 3) and
precipitated under basic conditions (pH of 8 to 9) (Corbitt 1990). Chromium may also be
reduced by reaction with reagents such as sulfur dioxide, sulfite salts (such as sodium
metabisulfite), and ferrous sulfate (Corbitt 1990). Hexavalent chromium can be reduced by
reacting with sulfur dioxide and then precipitated as a hydroxide according to the following
reactions:

Cr2O7 -+ 6Fe Z'+ 6SO4 -+ 14H*- 2Cr 3'(SO, -)3 l + We`

The chemical reduction process is similar to the chemical precipitation process
described previously. Separate process equipment is required to perform chemical reduction
because of the conditions and reagents under which the required reaction occurs. The
process stream, reducing agent, and precipitation reagent are combined in a CSCF reactor
vessel. The mixture is then pumped to the clarifier tank where the resulting insoluble salt is
separated from the process stream as a concentrate. The process stream or overflow from
the clarifier is then pumped to the biodenitrification system.

The concentrate from the CSCF is pumped to a rotary drum filter for dewatering. A
filtration media such as diatomaceous earth is added to the concentrate to facilitate the
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filtration system. The resulting filter cake is transferred to the solidification process to be
prepared for disposal. The liquid effluent from dewatering is combined with the process
stream from the clarifier for subsequent treatment in the biodenitrification system.

1.5.3.5 Biodenitritication System. Fo llowing chemical reduction, biodenitrification is
proposed to reduce nitrates to elemental nitrogen. The growth of microorganisms is
dependent on the availabi

li
ty of nutrients and a carbon source (Corbitt 1990). In the

denitrification process, bacteria use nitrates as an electron acceptor. Denitrification occurs
according to the following simplified reaction:

BadoW MCU6WAC r^a^..

NO; I	 y	 Ne t

The biodenitrification treatment process requires a feed system, reactor vessel,
clarifier, and monitoring and control equipment (Brouns et al. 1991). Piping, pumps, and
valves are required as needed for the capacity requirements of the system.

The feed system adds nitrate contaminated groundwater plus a carbon source, such as
acetate or methanol, into a reactor vessel. Depending on the type of bioreactor, recycling
biomass or growth of the original culture wi

ll 
preclude the need for addition of bacteria.

Off-gas chemistry, pressure, temperature, and pH are monitored to control the denitrification
process.

Bioreactors are genera
ll

y classified into two categories: suspended-growth systems and
fixed-growth systems (Corbitt 1990). Suspended-growth systems, such as a continuously
stirred-tank bioreactors (CSTR), or fixed-g rowth systems, such as a fluidized-bed bioreactors
(FBR), can be used for demaification applications (Brouns et al. 1991). The CSTR vessel
mixes contaminated groundwater with suspended biomass to maximize contact between
contaminants and microorganisms. The FBR vessel contains biomass attached to a support

media, such as anthracite coal. Contaminated groundwater passes through the support media
where nitrate contaminants contact microorganisms.

Effluent from the reactor vessel is sent to a settling tank. In the case of the CSTR,
suspended biomass is removed for recovery and recycled back into the reactor. The settling
tank clarifies the effluent for subsequent processing in the ion exchange process.

1.5.3.6 Ion Exchange System. Fo
ll

owing biodenitrification, ion exchange is proposed to
remove radionuclides not readily precipitated (either by pH adjustment or by redox), such as
cesium-137 and technetium-99. The ion exchange process is the final unit operation applied
to contaminated groundwater prior to reinjection into an aquifer. Both cation and anion
exchange resins are proposed to ensure removal of any contaminants that may still remain in
trace concentrations. The proposed ion exchange process consists of media 

fil
tration

followed by separate cation and anion exchange columns, and a resin regeneration loop.
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The performance of ion exchange resins will be impaired by the presence of
suspended solids, bacteria, colloids, or oily materials in the feed stream (Corbitt 1990,
Moghissi et al. 1986). Therefore, the process design specifies that the feed stream is filtered
prior to entering the exchange columns. Two cartridge filters arranged in parallel are
specified for this application to allow for continuous operation during maintenance or filter
replacement. Pressure monitoring equipment is required to identify when replacement is

— -_-- --_ necessary due to particulate loading.

The proposed ion exchange design will utilize a separate-bed system as opposed to a
mixed-bed system in order to facilitate resin regeneration. The separate-bed system involves
two vessels arranged in series. The first vessel containing the cation exchange resin and the
second vessel containing the anion exchange resin. The separate-bed system is preferred for
removing specific radionuclides (Moghissi et al. 1986). Similar to the cartridge filter design,
two separate-bed systems may be arranged in parallel to allow for continuous operation
during maintenance, regeneration, or resin replacement.

Specification of ion exchange resins for this process will depend on the type of
contaminants to be removed, the contaminant concentration remediation levels, and the
presence of other ions in the feed stream that may interfere with the efficiency of removing
contaminants (Corbitt 1990). There are four general types of ion exchange resins that
include strong- and weak-acid cation resins and strong- and weak-base anion exchange resins
(Corbin 1990). Ion specific exchange resins are available for isotopes of Cs*, Co', Sr *Z,
and Mn +2 (Moghissi et al. 1986). Ion-selective exchange resins can be used to remove any
one or more these specific contaminants. Selective resins are typically zeolite and
glass-based materials. The primary benefit of ion-selective exchange resins is a reduction in
the amount of resin spent on removing ions from the process stream that are not of concern.

Strong-acid cation and strong-base anion exchange resins have a low regeneration
efficiency (Moghissi et al. 1986). Therefore, regeneration of these resins can result in large
quantities of regenerative waste. Conversely, weak-acid cation and weak-base anion
exchange resins can be regenerated with near stoichiometric quantities of regenerants
(Moghissi et al. 1986). Another option is a chabazite zeolite cation exchange resin. The
zeolite resin is nonregenerable and would be discarded after loading. The benefit from using
the zeolite resin is that it is not regenerated and thus no liquid regeneration wastes are
generated. The only waste product is the contaminated solid zeolite. These once-through
zeolites are economical because the secondary waste is a solid waste rather than a liquid
waste which must be further processed (at considerable additional cost).

A regeneration loop is included in the ion exchange process to maximize the life of
the ion exchange resins. A design variation may avoid regeneration by specifying disposal of
spent resins (e.g., chabazite zeolite); however, regeneration is assumed in this application for
conservatism. Monitoring the conductivity of the effluent from each ion exchange vessel will
identify when the resins will require regeneration. Regeneration is accomplished by stripping
contaminant ions from exhausted resin beds with concentrated acid, caustic, or other reagent
solutions. In this process, contaminant cations are replaced with innocuous cations, such as
hydronium (H*), and contaminant anions are replaced with innocuous anions, such as
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hydroxide (OR) (Corbitt 1990). The equipment requirements to perform regeneration
include acid and caustic storage tanks, regenerative waste storage tank, and any associated
piping, pumps, valves, and monitoring equipment.

The regeneration loop results in secondary liquid waste requiring solidification prior
to disposal. Therefore, liquid regenerative wastes will be sent to a cement-based
solidification process.

1.5.3.7 Cement-Based Solidification System. Cement-based solidification is proposed for
all liquid-, sludge-, or slurry-type waste streams generated as a result of treating
contaminated groundwater prior to disposal in the 200 Area. Secondary waste streams such
as spent ion exchange resins may or may not require solidification prior to disposal
depending on the requirements of the ERDF or other site waste acceptance criteria. The
secondary waste streams generated from each treatment process are summarized in Table
B-1.

Cement is the most commonly used material for solidification of radioactive wastes
(DOE 1988). The types of cement used for waste solidification are Portland cement,
masonry cement, and gypsum (DOE 1988). Special additives have been developed to
enhance the capabilities of cement-based solidification such as waste loading, contaminant
leachability, compressive strength, and setting characteristics.

Filter cake, ion exchange resins, and decontamination solutions are compatible with
cement-based solidification (DOE 1988). However, cement-based solidification of each
secondary waste stream generated from treatment of 100 Area groundwater is likely to
require development of separate recipes or formulations. Differences in cement formulations
may require separate solidification systems for each secondary waste stream or batch
processing each secondary waste stream separately. The equipment requirements for
cement-based solidification depend on pretreatment requirements, physical form, and waste
volume.

Pretreatment such as pH adjustment of liquid wastes may be required. Resin
regenerative wastes may require addition of an acid or caustic for pH adjustment prior to
solidification. The physical form of secondary wastes will influence equipment specifications
for items such as piping, pumps, and storage tanks for liquids. Conveying equipment and
storage bins or silos may also be required.

The volume of secondary wastes generated will be used to determine whether
solidification can be accomplished directly within containers or whether larger more complex
mixing equipment is required. In-container mixing processes are generally applicable to
small volume waste streams. These processes involve simply adding cement and waste (in
predetermined proportions) directly into the disposal container and mixing. Mixing can be
accomplished by placing a mixing weight into the container, sealing the container, and then
using a drum tumbler or shaker until the contents are thoroughly mixed. Motor driven
mixing rods are available in which the mixing rod can be either reused or simply left in the
container (DOE 1988).
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Large volume waste streams require mixing waste and cement in large vessels. This
type of system consists of storage tanks for liquid wastes, feed hoppers for solid wastes and
dry materials such as cement and additives. Waste, cement, and water (if necessary) are
combined in larger mixing vessels. The resulting mixture is then metered and fed into
disposal containers. This type of solidification process enables continuous processing or may
be used on a batch-type basis.

Secondary waste streams which do not require solidification in cement, such as filter
cartridges, will be packaged directly into disposal containers and transported to ERDF,
W-025, or another site.

1.5.4 Disposal Distances and Location

1.5.4.1 Liquid Disposal. Treated groundwater is the only liquid effluent generated by this
alternative and it will be discharged to the Columbia River or reinjected to the aquifer. The
treatment train described above treats the groundwater for every contaminant except tritium
(no practicable treatment is currently available for tritium). The tritium levels in most
plumes in the 100 Area are already below the MCL, thus the water can be discharge directly
to the river. However, if tritium levels in the effluent exceed the MCL, then the effluent
cannot be discharged to a surface water (i.e., it doesn't meet drinking water standards).

Effluent contaminated by tritium above the MCL will be reinjected into the
groundwater. This establishes an extraction/injection loop which allows time for natural
radioactive decay of the tritium. The injection point can be chosen such that the travel time
to the river is sufficient for the tritium to radioactively decay below the MCL before
reaching the river. Both river discharge and reinjection process options are discussed below.

1.5.4.1.1 River Discharge. The treated water will be collected in a surge tank to
determine if is below MCL for the contaminants. If so, the treated water will be directed to
the river via a buried gravity flow pipeline. It is assumed that the flow would be routed via
an existing river outfall or a new outfall. An analysis of the condition of existing pipelines
and outfalls would be required prior to implementation.

River discharge may require an National Pollutant Discharge Elimination System
(NPDES) permit. Although some outfalls have been operating under existing NPDES
permits, additional permitting requirements, if any, have not yet been established for river
disposal of treated water. Establishing permitting requirements would require discussions
with regulators. In addition, the Tri-Party Agreement Milestone M-17 requiring cessation of
liquid effluent discharges by 1995 may affect treated water disposal options.

1.5.4.1.2 Reinjection System. Following treatment, effluent with tritium levels
above MCL is to be reinjected into the aquifer beneath the 100 Area. The number and
location of injection wells will be determined on the basis of hydrologic modeling and
required flow rates. Design, installation, and equipment requirements for such an injection
system will similar to the equipment described previously for extraction wells. Treated
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groundwater wi
ll
 be pumped in a single pipeline. At the injec tion point, a manifold wi

ll
 be

used to feed the treated groundwater to each injection we ll .

The primary design considerations involved with injection wells are efficiency and
well life (Driscoll 1986). The efficiency of an injection well is dependent on the selec tion
and location of the screen. The well screen should be located in the area of the aquifer
and/or vadose zone that has the g reatest hydrau

li
c conductivity. Screen openings should be

as large as possible such that treated groundwater can enter the forma tion without excessive
pressure build-up. Material selection can be an important consideration for ensuring

- idequate wel"f^ - - -However,-due to the -uaiic of orated ^oundwater exiting the ion^	 q --y	 s	 g
exchange process, this should not be a major concern.

1.5.4.2 Disposal of Solidified Residues. Solid wastes generated as a result of treating
contaminated groundwater are disposed in the 200 Area ERDF (approximately 9 miles from
the 100 Area). - Solidified -waste is transported by truck to me 200 Area for disposal.
Radioactive and mixed secondary waste wi

ll 
meet ERDF acceptance criteria.

1.5.5 Groundwater Monitoring

Post-treatment monitoring of 100 Area g roundwater will be necessary to ensure that
established remediation levels have been satisfied and additional sources of contamination are
not discovered. The number and location of monitoring wells required wi

ll 
be determined

based on contaminant distribution. Monitoring well design, equipment requirements, and
insta

ll
ation were described previously under Alternative GW-4.

1.6 ALTERNATIVE GW-6

Alternative GW-6 has been developed as a removal, treatment, and disposal general
response action. The remedial technologies and associated process options initia

ll
y specified

for this alternative in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) have been
significantly modified. The biodenitrification and ion exchange processes initially specified
have been determined to be redundant and no longer necessary . This determination is based
on the capabilities of reverse osmosis for removing contaminants applicable to
biodenitrification and -ion exchange treatment. Based on these modifications, Alternative
GW-6 now consists of the fo

ll
owing remedial technologies and associated process options:

removal:
extraction wells

physical treatment:
-	 air st ripping/carbon adsorption (organics)
-	 filtration (remove suspended solids)
-	 forced evaporation (for volume reduc tion prior to solidification)
-	 reverse osmosis (high molecular weight inorganic contaminants)
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stabilization/solidification:
-	 cement-based solidification (secondary waste streams)

•	 liquid disposal:
crib disposal

•	 solids disposal:
ERDF

•	 monitoring
groundwater monitoring (100 Area groundwater).

1.6.1 Objective

The objective of Alternative GW-6 is identical to that described previously for
Alternative GW-5. Source to receptor pathways are to be eliminated by complete removal,
treatment, and disposal of contaminants in the 100 Area. Alternative GW-6 satisfies this
objective in the same manner as Alternative GW-5 except for the methods of treatment.
Alternative GW-6 is designed to remove contaminant plumes from the unconfined aquifer;
treat contaminated groundwater to the levels established by remedial action goals; isolate and
dispose treatment residuals from the accessible environment; and dispose treated groundwater
by reinjection to the unconfined aquifer or to the river.

1.6.2 Size and Configuration

Alternatives GW-6 and GW-5 are similar in that both alternatives are developed as
removal, treatment, and disposal general response actions. The primary difference between
these alternatives is the treatment technologies specified to achieve remedial action
objectives. The aspects of alternative GW-6 that are differ from alternative GW-5 are
summarized below:

•	 biological treatment - no biological treatments are specified in GW-6
•	 chemical treatment - no chemical treatment are specified in GW-6
•	 physical treatment - only physical treatments are specified in GW-6
•	 disposal - crib disposal.

The primary components of the unit operations required for alternative GW-6 are
presented schematically in Figure D-4.

1.6.3 Unit Operations

Figure D-4 is a conceptual flow diagram of the unit operations proposed for
Alternative GW-6. As noted previously, the biodenitrification and ion exchange unit
operations initially specified for this alternative in the 100 Area FS Phases 1 and 2

•
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(DOE-RL 1994a) are no longer included. In addition, the location within the treatment train
initia

ll
y specified for the evaporator has also been changed. Since operable unit-specific

treatment processes are being considered as opposed to a single 100 Area treatment faci lity ,
the primary purpose of the evaporator has changed from volume reduc tion of groundwater
entering the treatment system to volume reduction of liquid effluent -from the reverse osmosis
process. Unit operations, equipment requirements and options, and design considerations are
described below.

1.6.3.1 Groundwater Extraction System. The groundwater extrac tion system proposed for
Alternative GW-6 is identical to the system described for Alterna tive GW-5. Refer to the
description presented previously for Alternative GW-5 for details.

1.6.3.2 Air Stripping/Carbon Adsorption. Air st ripping fo
ll

owed by carbon adsorp tion is
the initial series of unit operations proposed in this alternative for treating 100 Area
groundwater. This process removes low concentrations of VOC from contaminated
groundwater. Due to the extent and type of organic contamination in 100 Area groundwater,
the process would be required only on an as needed basis. Air stripping is generally
applicable to dilute aqueous wastes with VOC concentrations less than approximately
100 mg/L (Freeman 1989). The VOC are removed from groundwater by countercurrent
gas-liquid desorption. Once removed from the groundwater, VOC can then adsorbed onto
activated carbon.

Groundwater entering the process is filtered to remove suspended so
li
ds. Two

cartridge filters arranged in para
ll

el are specified for this application to allow for continuous
operation during maintenance or filter replacement. After filtration, groundwater is pumped
to the air stripper.

- -

	

	 -- Severlair su p°^. designs are currently available, however, the most common or
conventional air strippers are vertical towers fi

ll
ed with a packing media. In this design

contaminated water enters the top of the tower and falls by gravity through the packing
media to a collection sump. Simultaneously, uncontaminated air enters from the bottom of
the tower and is discharged at the top. The packing media maximizes the liquid surface area
exposed to air flowing countercurrent to the liquid. Depending on water quality,

packed-tower air strippers can be susceptible to fouling from scaling or so
li
ds deposition.

Newer designs involve low -profile air strippers which a re essentia
ll

y diffused aerators
that bubble air up through a chamber fi

ll
ed with contaminated water (Reese 1992).

Low-profile air strippers offer several advantages over conven tional packed-tower designs:
reduced poten tial for fouling; less maintenance requirements; and higher efficiency at lower
contaminant concentrations. However, the low-profile design uses higher air/water ra tios
that require higher horsepower blowers and result in increased off-gas volume requiring
treatment.

Liquid effluent from the air stripper is pumped to the reverse osmosis system for
inorganic contaminant removal while VOC laden off-gas is treated in carbon adsorption units.
Two carbon beds in para

ll
el are placed in series with one polishing carbon bed for removing

VOC from the air stripper off-gas. Vapor phase carbon adsorp tion beds are available in
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disposable canisters or larger reusable vessels. Large activated carbon beds can be
regenerated or disposed once saturated with contaminants. Treated air is discharged to the
atmosphere.

1.6.3.3 Reverse Osmosis System. Following the organics treatment system, reverse
osmosis is proposed to remove soluble inorganic contaminants, especially those of higher
molecular weight. Reverse osmosis is a cross-flow membrane separation process that
purifies contaminated water by application of high pressure which forces pure water through
a semipermeable membrane, but leaves the contaminants in a concentrated waste stream
(EPA 1987). The process is commercially available and highly effective for purifying water
containing dissolved ions and radionuclides. However, a chief disadvantage is the generation
of a substantial volume of secondary liquid waste that must be volume reduced and solidified
prior to disposal.

Reverse osmosis membranes are typically either spiral wound into a cylindrical
configuration or are fabricated into hollow fibers. The membranes provide a pore size in the
range of one to ten angstroms (0.0001 - 0.001 microns). There are essentially three types of
reverse osmosis membranes: cellulose acetate, aromatic polyamides, and thin-film
composites (Freeman 1989). The thin-film composite type membranes are generally
considered to be the most effective.

An reverse osmosis system may consist of three separate components. The first
component in the system provides pretreatment of the feed stream to comply with the reverse
osmosis membrane manufactures specifications. The second component is the reverse
osmosis treatment vessel which, depending on the final system design, may consist of
multiple reverse osmosis vessels. The third component provides post-treatment to the
purified effluent to meet reuse standards or to prepare for additional treatment. The third
component is not considered applicable to this system as any treatment required for additional
unit operations will be considered pretreatment for that particular system.

Pretreatment requirements are based on the type and manufacturer of the reverse
osmosis membrane specified and the condition of the feed stream. If necessary, pretreatment
will maximize reverse osmosis membrane operating efficiency and reduce the potential for
fouling. Pretreatment requirements may include (Porter 1990, Freeman 1989, Moghissi et
al. 1986):

•	 elimination of suspended solids 1 micrometer or larger
•	 pH adjustment to between 4 and 6
•	 addition of precipitation inhibitors
•	 removal of oxidizing compounds
•	 elimination of organic contaminants
•	 temperature elevation.

The reverse osmosis portion of the system consists primarily of a high pressure pump,
reverse osmosis module (containing the reverse osmosis membrane), piping, valves, and
control and monitoring equipment. The high pressure pump pressurizes feed water to above
osmotic pressures such that the reverse osmosis phenomenon occurs. The reverse osmosis
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module contains the membrane packaging and is categorized into four possible designs: plate
and frame, spiral-wound, tubular, and ho

ll
ow fine fiber (Porter 1990). The tubular design

reverse osmosis module is least susceptible to fouling, has the highest tolerance to suspended
3c;;;ds, and has the s^.bility of mechanical membrane cleaning (Po rter 1990).

1.6.3.4 Evaporation System. Following the reverse osmosis process, forced evaporation is
proposed to reduce the volume of reverse osmosis concentrate requiring cement
solidification. Depending on the type of evapora tion system specified, concentrations of up
to 50% total solids can be achieved (DOE 1988). Evapora tion technology has been used for
liquid radioactive waste treatment for several decades (Moghissi et al. 1986). The
evaporation process involves the use of heat to vapo rize water, thereby leaving a
concentrated solution containing nonvolatile contaminants. The resulting concentrated
solution requires additional treatment while vaporized water is simply condensed and sent for
disposal.

Evaporators genera
ll

y fall into one of two categories, either natural circulation or
forced circulation. Natural or forced refers to the way in which liquid waste is circulated
through the heat exchanger and vapor body. Natural circula tion evaporators include
rising-film and fixed-film types. Forced circulation evaporators include evapora tive
crysta

ll
izer, wiped-film, and extruder types. The evaporative crysta

ll
izer is the most

commonly used evaporator for radioactive waste applications (DOE 1988).

Forced circulation evaporators have proven to be more effective in concentrating
solids than natural circulation evaporators (DOE 1988). In addition, forced circulation
evaporators allow separation of the heat transfer, vapor-liquid separation, and crystallization
functions (Moghissi et al. 1986), thereby facilitating maintenance operations.

Evaporator energy requirements can be substantially reduced by recycling heated
vapor generated by the evaporator back into the heat exchanger to facilitate evaporation of
additional feed waste. Not only is the energy stored in the steam reused to heat feed waste,
but the need for a condenser is eliminated. This process is commonly referred to as vapor
recompression. Vapor recompression can reduce energy consumption by up to 80%
(DOE 1988).

The evaporation system specified for applica tion to Hanford 100 Area groundwater is
the forced circulation, evaporative crystallizer with mechanical recompression. Due to the
low capacity of typical evaporators, multiple evaporators may be required. Each evaporator
system consists of a heat exchanger, vapor body (or flash cham ber), recirculation pump,
entrainment separator, and condenser (or compressor for recompression). Associated piping,
valves, feed and effluent pumps, and control and monitoring equipment will be required as
needed.

Concentrate from the evaporator is fed to a rotary vacuum drum filter for dewatering.
A filtration media such as diatomaceous earth is added to the concentrate to facilitate the
filtration process. The resulting filter cake is collected in a hopper which can be transported
with industrial equipment such as a forklift to the solidification system. Liquid effluent from
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the rotary drum filter is recirculated back into the feed stream entering the reverse osmosis
system.

1.6.3.5 Cement-Based Solidification System. As described previously for Alternative
GW-5, cement-based solidification is proposed for liquid-, sludge-, or slurry-type waste
streams generated as a result of treating contaminated groundwater (see Table D-2).
Solidified wastes will be transported to the 200 Area for disposal. The secondary waste
streams generated from each treatment system are summarized as follows:

The secondary waste streams generated by the treatment systems proposed for
Alternative GW-6 are similar to those generated from the Alternative GW-5 treatment
systems. Those secondary waste streams unique to Alternative GW-6 include fouled packing
material from the air stripping tower, spent activated carbon beds, and fouled reverse
osmosis membranes from the carbon adsorption units. Secondary waste streams in solid
form such as filter cartridges, air stripper packing material, spent carbon, and fouled reverse
osmosis membranes, will generally be packaged directly into containers suitable for disposal.
However, if solidification is required for any of these materials (based on ERDF
requirements), size reduction may be necessary to ensure complete encapsulation in cement.

The cement solidification system and materials described previously for Alternative
GW-5 would be identical to the cement solidification system requirements for this alternative.
In general, the applicable secondary waste streams will be pretreated (if necessary), mixed
with cement, and placed in Department of Transportation (DOT) approved containers. After
the appropriate curing time has elapsed, solidified wastes will be transported by truck to the
ERDF for disposal.

1.6.4 Disposal Distances and Location

1.6.4.1 Liquid Disposal. Disposal of liquid effluents generated by implementation of
Alternative GW-6 is nearly identical to the previous discussion for Alternative GW-5.
Surface discharge into cribs is specified for Alternative GW-6 as opposed to the
reinjection/river discharge technique specified for Alternative GW-5.

1.6.4.2 Disposal of Solidified Residues. Disposal of solidified waste generated by
implementation of Alternative GW-6 is identical to the previous discussion for Alternative
GW-5.

1.6.5 Groundwater Monitoring

As described previously in Alternative GW-5, post-treatment monitoring of 100 Area
groundwater will be necessary to ensure that established remediation levels have been
satisfied and additional sources of contamination are not discovered. The number and
location of monitoring wells required will be determined based on contaminant distribution.
Monitoring well design, equipment requirements, and installation are the same as described
previously in Alternative GW-4.
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Figure D-1 Conceptual Vertical Barrier Alternative GW-3
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Figure D-2 Conceptual In Situ Treatment Alternative GW4
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Table D-I Secondary Waste Streams for Alternative GW-5

Treatment
Process

Description Physical Form

Equalization storage tank Tank bottoms Sludge

Chemical oxidation Filter cartridges Solid

Chemical precipitation Rotary drum filter cake Filter cake

Chemical reduction Rotary drum filter cake Filter cake

Biodenitrification Clarifier concentrate Slurry

Ion exchange Filter cartridges Solid

Spent ion exchange resins Solid

Regenerative waste Slurry

M
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Table D-2 Secondary Waste Stream for Alternative GW-6

Treatment
Process

Description Physical Form

Equalization storage tank Tank bottoms Sludge

Air stripping Filter cartridges Solid

Fouled packing Solid

Activated carbon Solid

Reverse osmosis Fouled membranes Solid

Evaporator Rotary drum filter cake Filter cake
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1.0 COST MODEL DETAILS AND ASSUMPTIONS

This appendix presents the cost estimate details for the 100-BC-5 FFS. Included are
assumptions and other criteria used to establish costs of implementing each remedial
alternative. Four subsections are provided that include:

Section 1.1 Present Worth Tables
Capital expenditures and operation and maintenance costs are
tabulated by year and linked with the discount factors to arrive at a
present worth for that remedial technology. Dollar amounts for
capital and operation and maintenance are taken from Cost
Summary Sheets provided in Section 1.3.

Section 1.2 Cost Model Assumptions
Included are assumptions for each remedial alternative by
task/subtask/sub-subtask. The source for costs associated with the
task/subtask/sub-subtask assumption(s) are also provided.

Section 1.3 Cost Summary Sheets
The cost summary tables provide a link between the remedial
alternative cost models and their respective present worth. It is
here that capital and operation and maintenance costs are summed
by year for subsequent entry into the present worth tables.

Section 1.4 Remedial Alternative Cost Models
Cost elements of each remedial alternative are listed by
task/subtask/sub-subtask using the MCACES cost model software.
Additional details such as lineal feet of pipe, pump size, and flow
capacity of equipment are also included.

Adders such as tax, project management costs, and contingencies are
introduced into the remedial alternative cost at this stage.
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SECTION 1.1 PRESENT WORTH TABLES
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PRESENT WORTH CALCULATIONS

100-BC-5: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS

ANNUAL DISCOUNT RATE = 5%

CAPITAL	 O&M	 DISCOUNT	 ANNUAL	 PRESENT
YEAR	 COST	 COST	 FACTOR	 EXPENDITURE	 WORTH

0 $0 $0 1.0000 $0 $0
1 $0 $112,678 0.9524 $112,678 $107,315
2 $0 $82,598 0.9070 $82,598 $74,916
3 $0 $82,598 0.8638 $82,598 $71,348
4 $0 $82,598 0.8227 $82,598 $67,953
5 $0 $82,598 0.7835 $82,598 $64,716
6 $0 $82,598 0.7462 $82,598 $61,635
7 $0 $82,598 0.7107 $82,598 $58,702
8 $0 $82,598 0.6768 $82,598 $55,902
9 $0 $82,598 0.6446 $82,598 $53,243
10 $0 $82,598 0.6139 $82,598 $50,707
11 $0 $82,598 0.5847 $82,598 $48,295
12 $0 $82.598 0.5568 $82.598 $45.991

TOTAL COST OF THE ALTERNATIVE:
	

$760,723
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PRESENT WORTH CALCULATIONS

100-BC-5: VERTICAL BARRIER ALTERNATIVE (SLURRY WALL)

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT
YEAR COST COST FACTOR EXPENDITURE WORTH

0 $7,998,790 $0 1.0000 $7,998,790 $7,998,790
1 $0 $1,088,113 0.9524 $1,088,113 $1,036,319
2 $0 $1,056,393 0.9070 $1,056,393 $958,148
3 $0 $1,115,523 0.8638 $1,115,523 $963,589
4 $0 $1,056,393 0.8227 $1,056,393 $869,095
5 $0 $1,056,393 0.7835 $1,056,393 $827,684
6 $0 $1,115,523 0.7462 $1,115,523 $832,403
7 $0 $1,056,393 0.7107 $1,056,393 $750,779
8 $0 $1,056,393 0.6768 $1,056,393 $714,967
9 $0 $1,115,523 0.6446 $1,115,523 $719,066
10 $0 $1,056,393 0.6139 $1,056,393 $648,520
11 $0 $1,056,393 0.5847 $1,056,393 $617,673
12 $28.860 $1.056.393 0.5568 $1,085,253 $604,269

TOTAL COST OF THE ALTERNATIVE:
	

$17,541,301
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PRESENT WORTH CALCULATIONS

100-BC-5: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH ION EXCHANGE

ANNUAL DISCOUNT RATE = 5%

CAPITAL	 O&M	 DISCOUNT	 ANNUAL	 PRESENT
YEAR	 COST	 COST	 FACTOR	 EXPENDITURE	 WORTH

0 $1,820,210 $0 1.0000 $1,820,210 $1,820,210
1 $0 $1,082,915 0.9524 $1,082,915 $1,031,368
2 $0 $1,007,655 0.9070 $1,007,655 $913,943
3 $0 $1,126,435 0.8638 $1,126,435 $973,015
4 $0 $1,007,655 0.8227 $1,007,655 $828,998
5 $0 $1,007,655 0.7835 $1,007,655 $789,498
6 $0 $1,126,435 0.7462 $1,126,435 $840,546
7 $0 $1,007,655 0.7107 $1,007,655 $716,140
8 $0 $1,007,655 0.6768 $1,007,655 $681,981
9 $0 $1,126,435 0.6446 $1,126,435 $726,100
10 $0 $1,007,655 0.6139 $1,007,655 $618,599
11 $0 $1,007,655 0.5847 $1,007,655 $589,176

TOTAL COST OF THE ALTERNATIVE:
	

$11,108,649
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PRESENT WORTH CALCULATIONS

100-BC-5: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH REVERSE OSMOSIS

ANNUAL DISCOUNT RATE = 5%

CAPITAL	 O&M	 DISCOUNT	 ANNUAL	 PRESENT
YEAR	 COST	 COST	 FACTOR	 EXPENDITURE	 WORTH

0 $4,912,670 $0 1.0000 $4,912,670 $4,912,670
1 $0 $2,145,518 0.9524 $2,145,518 $2,043,391
2 $0 $2,070,288 0.9070 $2,070,288 $1,877,751

3 $0 $2,188,928 0.8638 $2,188,928 $1,890,796
4 $0 $2,070,288 0.8227 $2,070,288 $1,703,226

5 $0 $2,070,288 0.7835 $2,070,288 $1,622,071

6 $0 $2,188,928 0.7462 $2,188.928 $1,633,378
7 $0 $2,070,288 0.7107 $2,070,288 $1,471,354

8 $0 $2,070,288 0.6768 $2,070,288 $1,401,171

9 $0 $2,188,928 0.6446 $2,188,928 $1,410,983
10 $0 $2,070,288 0.6139 $2,070,288 $1,270,950
11 $0 $2,070,288 0.5847 $2,070,286 $1,210,497
12 532.320 $2.070.288 0.5568 $2.102,608 $1.170.732

TOTAL COST OF THE ALTERNATIVE:
	

$23,614970
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SECTION 1.2 COST MODEL ASSUMPTIONS
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BC-5 AREA INSTITUTIONAL CONTROLS/CURRENT ACTION

01

0

TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.02. .	 Assume samp
li
ng of 7 monitoring	 wells on a semiannual DOE Cost Meeting

Ground Water basis for the 12-year 	lifecycle	 (14 samples/yr)
Analysis	 (Yrs 1-12) All on-site sample analyses performed by WHC mobile lab.

•	 10% off-site	 verification	 analysis	 of reduced analyte fist with
CLP protocol. (10% of 14 =1 ea)

WHC:02.08.02. .	 Assume samp
li
ng of 7 monitoring	 well on a semiannual	 basis DOE Cost Meeting

Ground Water for the 12-year 	lifecycle	 (14 samples/yr)
Analysis	 (Yrs 1-12) - Total samples = 14

•	 90% of samples for analysis at mobile lab
(90% of 14 = 13)

WHC:02.08.04. Assume sampling of 7 monitoring	 wells on a semiannual DOE Cost Meeting
Ground Water basis for the 12-year	 lifecycle.	 (14 samples/yr)
Monitor Samples Assume 2 field technicians 	 for 6 hours on a semiannual	 basis

for the 12-year 	lifecycle.	 (24 hrs/yr)

WHC:13.21.11 Assume 2 FTE's for 6 months each ye ar HR-3 Cost Workshop
Prepare Annual
Report (Yrs 1-12)
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BC-5 VERTICAL BARRIER (SLURRY WALL)

Ch

TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.02. 	 Ground •	 Assume sampling of 7 monitoring wells on a Best professional	 judgement

Water Analysis	 Yr 1-12 semiannual	 basis for the 12-year	 fifecycle.
(14 samples)

•	 Assume monthly performance	 monitoring	 of 7 wells Best professional	 judgement

for the 12-year 	 lifecycle.
(84 Samples)

Total samples = 98
•	 All on-site sample analyses performed	 by WHC DOE Cost Meeting

mobile lab
•	 10% off-site	 verification	 analysis	 of reduced analyze DOE Cost Meeting

list with CLP protocol.
(10% of 98 = 10 ea)

SUB:01.02.02	 Mobilize •	 Includes	 mobilization	 of field office,	 storage, and Best professional	 judgement

Trailers decontamination	 trailers

SUB:01.04.01	 Setup •	 Includes setup of field office,	 storage, and Best professional	 judgement

Trailers decontamination	 trailers

SUB:01.04.02.	 Construct Construct	 decontamination	 area/pad for equipment Best professional	 judgement

Decon Area and vehicics
•	 Crew and Equipment:

Fixed Price Contractor:	 1 Group 6 Operator, 3 Group
1 Laborers,	 and 3 Group 2 Laborers
Equipment:	 1 Backhoe,	 1 pickup	 truck
Output:
Assumed duration	 for this activity	 is 3 crew days.
Allowance	 for Tank
Assume 1000 gal plastic lank for water collection

SUB:01.04.03	 Site Survey Survey site for construction Best professional	 judgement

SUB:01.05 Construct Includes	 connections	 for temporary	 electricity, Best professional	 judgement

Temporary 	Utilities telephone,	 water,	 and sewer facilities
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.06 Pre- •	 Includes pre-construction	 submittals	 by fixed-price Best professional	 judgement
Construction	 Submittals contractor

SUB:03.03 Earthwork .	 Includes dirtwork	 to prepare site Best professional	 judgement

SUB:03.04. •	 Access Roads to Wells We
ll
 spacing utilized	 to estimate

Roads/Parking/ Assume 750 If of road per well, 10 ft wide,	 native road placement,	 Richardson	 Cost
Curbs/Walks mate rials Estimating Guide

750 If/well	 x 2 wells - 1,500 If

SUB:03.06. Includes	 pulling	 power to site Best professional	 judgement
Electrical	 Distribution

SUB:06.01.01. •	 Drill/install	 Extr/Inject	 Wells Modelling,	 geological	 reports, and
Groundwater	 Collection Note:	 2 new extraction	 wells and 2 new injection actual costs from the WHC RCRA
and Control wells,	 150 ft deep, 8 in diameter,	 screened	 for 50 ft. drilling	 program

Unit cost is assumed to include	 handling	 and
packaging	 of contaminated	 well cuttings,	 transport	 to
the disposal	 facility	 and associated	 disposal fees.

•	 Allowance 	for well Head Covers
Assume manhole type cover at each well head

•	 Allowance	 for Well Pumps-100	 gpm
•	 Allowance 	for Controls and Connections	 at Well Best professional	 judgement

Heads Richardson	 Cost Estimating	 Guide,
•	 Allowance	 for Water Level Monitoring Best professional	 judgement

Instrumentation
Assume 5 piezometers	 per extraction	 well using well Best professional	 judgement
points

•	 Allowance	 for well testing Best professional	 judgement

Best professional	 judgement
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06 .01.04.	 Operations • Allowance	 for Well Workover Best professional judgement

and Maintenance	 3,6,9 Assume I every 3 years for each well for the 12-ye ar

lifecycle.	 Workovers in years 3,6,9
• Allowance 	for Well Pump Best professional judgement

Assume 1 pump replacement	 per extraction	 well
every three years for the 12-year	 lifecycle.	 Pump
replacement	 in years 3,6,9.

SUB:06.01.9X.	 Site Piping • Allowance	 for Piping from extraction 	 well to Well spacing utilized 	 to estimate
distribution	 point. Bow line length, Best professional
Assume 750 If of double-wall 	PVC piping per judgement
extraction	 well.	 750 If/well	 x 2 wells = 1500 If

• Allowance	 for leak detection

• Allowance	 for Force Main Discharge Piping
Assume 750 If double-wall	 PVC piping per injection
well.	 750 If/well	 x 2 wells	 = 1500 If

SUB:06:03. Slurry Walls • Construct	 slurry wall: Vendor quote
Assume 150 ft. deep x 9500 If = 225,000	 sf.

• Install soil cap over barrier

SUB:20.04 Site Restoration • Includes	 revegetation	 at end of project Best professional judgement

SUB:21.02.02	 Demobilize • Demobilize	 field office,	 storage, and decontamination Best professional judgement
Trailers trailers

SUB:21.04.02.	 Remove Work to be performed: Best professional judgement

Decon Area Remove decontamination	 area/pad for equipment	 and
vehicles

• Crew and Equipment:
Fixed Price Contractor:	 1 Group 6 Operator, 3 Group
1 Laborers,	 and 3 Group 2 Laborers

Equipment:	 1 backhoe,	 1 pickup
Output:
Assumed duration	 for this activity	 is 1 crew day.

SUB:21.05 Disconnect • Includes	 disconnecting	 electricity,	 telephone,	 water, Best professional judgement
Temporary 	Utilities and sewer services
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:21.06 Post- •	 Includes post-construction	 submittals	 by fixed-price Best professional	 judgement
Construction	 Submittals contractor

WHC:02.08.02.	 Ground •	 Assume samp ling of 7 monitoring	 wells on a DOE Cost Meeting
Water Analysis semiannual	 basis for the 12-year	 lifecycle.

(14 samples)
•	 Assume monthly performance	 monitoring	 of 7 wells

for the 12-year	 lifecycle.
(84 samples)
-	 Total samples = 98

•	 90% of samples analyzed by mobile lab
(90% of 98 = 88)

•	 All on-site samples analyses performed by WHC
mobile lab

WHC:02.08.04.	 Take •	 Assume sampling of 7 monitoring wells on a DOE Cost Meeting
Ground Water Samples semiannual	 basis for the 12-year	 lifecycle.

(14 samples)
Assume 2 Field Technicians	 for 6 hours on a Best Professional	 Judgement
semiannual	 basis for the 12-year	 lifecycle.
(24 hrs/yr)

WHC:06.03.	 Groundwater •	 Assume WHC QA and safety oversize for the Best professional	 judgement
Collection	 and	 Control, construction	 project.
Slurry Wall Yr. 1

WHC:06.05.	 Slurry Wall Allowance	 for Electricity Vendor catalogs, vendor quotes
Operation and Wells: 720 kW-h/d
Maintenance Assume 24 hr/day x 365 days/yr

Total = 262,800	 kW-h/yr

WHC: 13.21.11. 	 Prepare •	 Assume 2 FTE's for 6 months per year HR-3 Cost Workshop
Annual Report (Yr 1)

WHC: 13.21.12	 Prepare Assume 2 FTE's for 4 months per year HR-3 Cost Workshop
Annual Report (Yrs. 2-12)
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Bt-5 AREA ION EXCHANGE
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TASK NUMBER ASSUMPTIONS	
I

JUSTIFICATION

ANA:02.08.02.	 Ground •	 Assume shake-down	 period with following	 sampling Best professional	 judgement
Water Analysis	 Yr - 1 of treatment system:

First 2 days:	 Sample every four hours of
influent	 and effluent	 (24 samples)
Next 5 days:	 1 sample per day of influent 	 and
effluent	 (10 samples)
Next 7 weeks:	 1 sample per week of influent
and effluent
(14 samples)

•	 Minimum	 1 sample per ion exchange media canister Best professional	 judgement
regeneration	 (60 days) of the influent	 and effluent	 for

the 12-yr	 lifecycle	 (24 samples/yr)
•	 Assume sampling of 7 monitoring wells on a Best professional judgement

semiannual	 basis for the 12-year	 lifecycle
(14 samples/yr)
-	 Total samples, Yr 1 = 86/yr
All on-site sample analyses performed	 by WHC DOE Cost Meeting
mobile lab

•	 10% off-site	 verification	 analysis	 of reduced	 analyte DOE Cost Meeting
list with CLP protocol.

(10% of 86 =9 ea)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.03.	 Ground •	 Assume 1 sample per ion exchange media canister Best professional	 judgement
Water Analysis	 Yrs 2. 12 regeneration	 (60 days) of influent	 and effluent	 for the

12-yr	 lifecycle.
(24 samples/yr)

•	 Assume sampling of 7 monitoring wells on a Best professional	 judgement
semiannual	 basis for the 12-yr	 lifecycle
(14 samples/yr)
-	 Total samples, Yrs 2-12	 = 38/yr DOE Cost Meeting
All on-site samples analyses performed by "C
mobile lab DOE Cost Meeting
10% off-site	 veri fication	 analysis	 of reduced	 analyze
list with CLP protocol
(10% of 38 = 4 ea)

SUB:01.02.02	 Mobilize •	 Includes	 mobilization	 of field office,	 storage, and Best professional	 judgement
Trailers decontamination	 trailers

SUB:01.04.01	 Setup •	 Includes setup of 
fi

eld office ,	 storage, and Best professional	 judgement
Trailers decontamination	 trailers

SUB:01.04.02. 	 Construct •	 Work to be Performed: Best professional	 judgement
Decon Area Construct	 decontamination	 area/pad for equipment

and vehicles.
•	 Crew and Equipment

Fixed Price Contractor: 	 1 Group 6 Operator, 3 Group
1 Laborers,	 and 3 Group 2 Laborers
Equipment:	 I backhoe,	 1 pickup truck

•	 Output:
Assumed	 duration	 for this activity	 is 3 crew days

•	 Allowance	 for Tank

Assume 1000 gal plastic tank for water collection

SUB:01.04.03	 Site Survey •	 Survey site for construction Best professional	 judgement
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.05 Construct • Includes	 connections	 for temporary 	electricity, Best professional	 judgement
Temporary Utilities telephone,	 water,	 and sewer facilities

SUB:01.06 Pre- • Includes	 pre-construction	 submittals	 by fixed-price Best professional	 judgement
Construction	 Submittals contractor

SUB:03.03 Earthwork • Includes dirtwork	 to prepare site Best professional judgement

SUB:03.04. • Access Roads to Wells Well spacing utilized to estimate
Roads/Parking/Curbs/ Assume 750 If of road per well, 	 10 ft wide, native road placement,	 Richardson	 Cost
Walks materials Estimating	 Guide

750 If/well	 x 8 wells	 = 6,000 If

SUB:03.05. Fencing • Allowance	 for Permanent Fencing Industry 	standard,	 Best professional
Assume 7 ft high security	 fence judgement

SUB:03.06 Electrical Includes	 pulling	 power to site Best professional	 judgement
Distribution

SUB:06.	 Groundwater Drill/install	 extraction	 wells Modelling	 and geological	 reports
Collection and Control Note:	 4 new extraction	 and 4 new injection	 wells,

150 ft deep, 8 in diameter,	 screened for 50 ft.	 Unit
cost is assumed to include handling	 and packaging	 of
contaminated	 well cuttings,	 transport	 to the disposal
facility,	 and associated	 disposal	 fees.

• Allowance	 for Well Pumps and Installation	 - 100 Richardson	 Cost Estimating	 Guide,
GPM

• Allowance	 for Controls and Connections	 at Well Best professional	 judgement
Heads

• Allowance	 for Water Level Monitoring Best professional	 judgement
Instrumentation

• Assume 5 peizometers 	 per extraction	 well using well Best professional	 judgement
points.

• Allowance	 for Well Head Covers Best professional	 judgement
Assume manhole type cover at each well head

• Allowance	 for Well Testing Best professional	 judgement
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06.01.04. 	 Operations •	 Allowance for Well Workover Best professional	 judgement
and Maintenance	 3, 6, 9 Assume 1 workover	 every 3 yrs for each well for the

12-year	 lifecycle.

Workovers in year 3,6,9
•	 Allowance	for We

ll

 Pump Replacement Best professional	 judgement
Assume one pump replacement	 and installation	 per
we

ll

 every 3 years for the 12-year 	lifecycle
Replacement	 in years 3,6,9

SUB:06.01.9X.	 Site Piping •	 Allowance	 for Piping from Well Well spacing utilized	 to estimate
Head to Treatment Plant flow line length,	 Best professional
Assume 750 If of double-wall 	 PVC piping per judgement
extraction	 well
750 If/well	 x 4 wells	 = 3,000 If
Allowance	 for leak Detection

•	 Allowance	 for Force Main Discharge Piping
Assume 750 If single-wall	 PVC piping per injection
well
750 If/well	 x 4 wells = 3000 If
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:12. Chemical •	 Excavate and Install Building	 Foundation Vendor quote
Treatment •	 Install Butler Building

Assume a prefabricated	 heated building	 complete
with Game,	 doors, roll up doors, gutters,	 insulation,
and roof vent.

Ion Exchange	 Equipment/Staging Vendor quote, results from
Includes 1 x 400 gpm treatment system, resin regen ireatability	 study
equipment,	 15 vessels. Resin included 	 in O&M.

•	 Allowance	 for Bldg Electrical Best profession judgement
Includes	 lighting,	 fixtures,	 motor starters,	 controllers,
junction	 boxes, transformer, 	 chart recorders,
annunciators,	 panels, conduit,	 and wiring.
Allowance	 for Bldg Mechanical Best professional	 judgement
Includes	 equipment	 installation	 and connections,
controls/instrumentation, 	 interior	 piping	 (plastic),
Boor drains and piping,	 and HVAC.

SUB:20.04	 Site Includes	 revegetation	 at end of project Best professional	 judgement
Restoration

SUB:21.02.02	 Demobilize •	 Demobilize	 field office,	 storage, and decontamination Best professional	 judgement
Trailers trailers

SUB:21.04.	 Demobilze 0	 Includes demobilization	 of field office,	 storage, and Best professional	 judgement
Temp Facilities decontamination	 trailers

•	 Crew and Equipment:
Fixed Price ContractorA	 Group 6 Operator, 3 Group
1 Laborer, and 3 Group 2 Laborers

•	 Equipment:	 1 backhoe,	 1 pickup truck
•	 Output:

Assumed duration for this activity	 is 1 crew day

SUB:21.05	 Disconnect •	 Includes	 disconnecting	 electricity,	 telephone,	 water, Best professional	 judgement
Temporary 	Utilities and sewer services
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:21.06	 Post- •	 Includes post-construction	 submittals	 by food-price Best professional	 judgement
Construction	 Submittals contractor

WHC:02.08.02.	 Ground •	 Assume shake-down	 period with following	 sampling Best professional	 judgement,	 cost
Water Analysis 	 Yr - 1 of treatment system: meeting

First 2 days:	 Sample every four hours of
influent	 and effluent	 (24 samples)
Next 5 days:	 1 sample per day of influent 	 and
effluent	 (10 samples)
Next 7 weeks:	 1 sample per week of influent
and effluent	 (14 samples/yr)

•	 Minimum	 1 sample per ion exchange media DOE Cost Meeting
regeneration	 (60 days) of the influent	 and effluent	 for

the 12-yr	 lifecycle	 (24 samples/yr).
•	 Assume sampling of 7 monitoring	 wells on a DOE Cost Meeting

semiannual	 basis for the 12-yr	 lifecycle	 (14
samples/yr).

Total samples Yr 1 = 86
•	 90% of samples analyzed a mobile lab DOE Cost Meeting

(90% of 86 = 77)
•	 HACH kit samples are taken 1 per shift for the 12-yr DOE Cost Meeting

lifecycle	 plus an additional	 48 samples during the
shake-down	 period.
(Yr 1 = 1,143 samples)
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TASK NUMBER " ASSUMPTIONS JUSTIFICATION

WHC:02.08.03. Ground • Assume 1 sample per ion exchange	 media canister Best professional	 judgement
Water Analysis Yr 2 - 12 regeneration	 (60 days) of the influent 	 and effluent	 for

the 12-yr	 lifecycle.
(24 samples/yr)

+ Assume sampling of 7 monitoring wells on a DOE Cost Meeting
semiannual	 basis for the 12-year 	lifecycle.
(14 samples/yr)

Total Samples Yrs 2-12	 = 38
• 90% of samples analyzed at mobile lab DOE Cost Meeting

(90% of 38 = 34)
• HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting

lifecycle.
(1,095 samples/year)

WHC:02.08.04. Ground Assume sampling of 7 monitoring 	 wells on a DOE Cost Meeting
Water Monitor Samples semiannual	 basis for the 12-year	 lifecycle.

(14 samples/yr)
Assume 2 field technicians 	 for 6 hours on a Best professional	 judgement
semiannual	 basis for the 12-year	 lifecycle.
(24 hrs/yr)

WHC:12.05.06 Personnel • Includes	 operator time and allowance	 to attend 40- Best professional	 judgement
Training hour training

• Allowance	 for maintenance	 manuals.
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:12.05.08 	Operations •	 Treatment facility 	wi
ll
 be fully staffed with 2 FTE's Best professional judgement

& Maintenance	 Yrs 1-12 per shift,	 3 shifts per day, 7 days per week.
(365 days/yr x 24 hrs/day = 8760 hrs/yr)

[on exchange	 media to be regenerated every 60 days Vendor quote, lrealability 	 test
for strontium	 90 treatment report results
2 FTE crew will be composed of the following
members:
0.25 ea - supervisor
1.00 ea - operator
0.50 - TP tech support
0.25 ea - maintenance	 engineer
Allowance	 for electricity Vendor catalogs, vendor quotes
Wells: 1450 kW-hr/d
Assume 24 hrs/day x 365 days/yr
Total = 529,000	 kW-hr/yr
Allowance	 for Water Usage Vendor quote
Water (6000 gallons) to flush flowlines.
Ion Exchange	 Media Replacement	 Resin replacement Vendor quote, best professional
once per year. judgement
15 vessels x 45 cf/vessel	 x 6 changeouts	 = 4050 cf/yr
Disposal Fee for ion exchange	 media HR-3 Cost Workshop
Assume disposal at ERDF for years 1-12 of the 12-
year lifecycle

WHC:12.05.11.	 Prepare Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Annual Report Yr 1

WH0 12.05.12.	 Prepare .	 Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Annual Report Yrs 2-12
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BC-5 AREA REVERSE OSMOSIS
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.02. . Assume shake-down	 period with the following	 sampling schedule Best professiional	 judgement
Ground Water for the treatment system:
Analysis	 (YR 1) -	 First 2 days:	 Samples every four hours of influent	 and effluent

(24 samples)
-	 Next 5 days:	 1 sample per day of influent	 and effluent	 (10

samples)
-	 Next 7 weeks:	 I sample per week of influent 	 and effluent	 (14

samples)
. 1 sample per filter change out (1 week) of the influent	 and effluent Best professional	 judgement

for the 12-yr	 lifecycle	 (104 samples/yr)
e Assume sampling	 of 7 monitoring	 wells on a semiannual	 basis for Best professional	 judgement

the 12-year	 lifecycle	 (14 samples/yr)	 - Total samples	 = 166
• All on-site	 samples analyses performed	 by WHC mobile lab DOE Cost Meeting
. 10% off-site	 verification	 analysis	 of reduced analyte list with CLP DOE Cost Meeting

protocol.	 (10% of 166 = 17 ea)

ANA:02.08.03. . Assume 1 sample per filter change out (1 week) of the influent 	 and Best professional	 judgement
Ground Water effluent	 for the 12-yr	 lifecycle.	 (104 samples/yr)
Analysis	 (YRS 2- . Assume sampling of 7 monitoring	 wells on a semiannual	 basis for Best professional	 judgement
12) the 12-year	 lifecycle	 (14 samples/yr)	 - Total Samples = 118

. All on-site	 sample analyses performed 	 by WHC mobile lab DOE Cost Meeting

. 10% off-site	 verification	 analysis	 of reduced	 analyte	 list with CLP DOE Cost Meeting
protocol (10% of 118 = 12)

SUB:01.02.02 . Includes	 mobilization	 of field	 office,	 storage,	 and decon trailers Best professional	 judgement
Mobilize	 Trailers

SUB:01.04.01. . Includes	 setup of field office,	 storage, and decon trailers Best professional	 judgement
Setup/Construct
Temporary
Facilities
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.04.02. Work to be performed: Best professional	 judgement
Construct Decon Construct decontamination	 area/pad for equipment	 and vehicles.
Area • Crew and Equipment

• Fixed Price Contractor: 	 1 Group 6 Operator, 3 Group 1 laborers,
3 Group 2 Laborers
Equipment:	 1 backhoe,	 1 pickup truck
Assumed duration	 for this activity	 is 3 crew days.

• Allowance for Tank
Assume 1000 gal plastic tank for water collection

SUB:01.04.03. 	 Site • Survey site for construction Best professional	 judgement
Survey

SUB:01.05. • Includes	 connections	 for temporary	 electricity,	 telephone,	 water, Best professional	 judgement
Construct and sewer services
Temporary
Utilities

SUB:01.06.	 Pre- • Includes	 pre-construction	 submittals	 by fixed-price	 contractor Best professional	 judgement
Construction
Submittals

SUB:031)3. • Includes dirtwork	 to prepare site Best professional	 judgement
Earthwork

SUB:03.04. • Assume 750 If of access road per well. 	 10 It wide,	 native	 materials Well spacing utilized	 to estimate
Roads/Parking/ 1500 If/well	 x 8 wells	 = 6,000 If road placement,	 Richardson	 Cost
Curbs/Walks Estimating	 Guide

SUB:03.05. • Allowance	 for Permanent	 Fencing Industry	 standard,	 Best professional
Fencing Assume 7 It high security	 fence judgement

SUB:03.06 • Includes	 pulling	 power to site Best professional	 judgement
Electrical
Distribution
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06. . Drill/Install	 Extr/Inject	 Wells Modelling,	 geological	 reports, and
Groundwater Note:	 4 new extraction	 wells and 4 new injection 	 wells,	 150 ft actual costs form WHC RCRA
Collection	 & deep, 8 in' diameter,	 screened for 50 ft. 	 Unit cost is assumed to Dril

li

ng Program
Control include	 handling	 and cuttings,	 transport	 to the disposal facility,

and associated	 disposal fees.
. Allowance	 for Well Pumps - 100 gpm Richardson	 Cost Estimating	 Guide,
. Allowance	 for Controls and Connections 	 at We

ll

 Heads Best professional	 judgement
. Allowance	 for Water Level Monitoring	 Instrumentation Best professional	 judgement

Assume 5'peizometers per extraction	 well using we
ll

 points Best professional judgement
. Allowance	 for Well Head Covers

Assume manhole type cover at each well head Best professional	 judgement
. Allowance	 for We

ll

 Testing

SUB:06.01.04 . Allowance	 for Well Workover Best professional	 judgement
Operations and Assume 1 workover	 for every 3 yrs. for each well; workovers	 in
Maintenance	 3,6,9 years 3,6,9

a Allowance' for Well Pump Replacement.	 Assume 1 pump Best professional	 judgement
replacement	 per extraction	 well every 3 years; pump replacements
in years 3fi6,9

SUB:06.01.9X. e Allowance	 for Piping from We
ll

 Head to Treatment Plant Well spacing utilized	 to estimate
Site Piping Assume 750 If of double-wall	 PVC piping per extraction	 well.	 750 flow line length,	 Best professional

If/well	 x 4 wells	 = 3,000	 If judgement
. Allowance	 for Force Main Discharge Piping

Assume T50 If of single-wall 	 PVC for each injection	 well.
750 If/well	 x 4 we lls - 3,000	 If
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:1321.04. a Excavate	 and Install Building Foundation Best professional	 judgement
Construction	 of . Install Butler Building
Permanent Plant Assume a prefabricated 	 healed building	 complete with frame,

doors, roll up doors, gutters, 	 insulation,	 and roof vent.
. Reverse Osmosis Equipment/Staging Vendor quote

Includes	 1 - 400 glint treatment system, 225 psi inlet pressure, 	 10%
reject

. Vapor Recompression 	 Evaporator Vendor quote
Capacity	 = 400 gpm x 0.1 = 40 gpm, includes startup boiler, 2%
reject

e Rotary Drum Filter/Dryer Richardson	 Cost Estimating Guide
Liquid loading:	 400 gpm x 0.1 x 0.02 = 0.8 gpm = 400 lbs/hr
Drying area = 70 sf

• Steam Generator Vendor catalog
Evaporate 0.8 gpm =400 Ibs/hr 	 685,000	 BTU

. Allowance	 for Bldg Electrical Best professional	 judgement
Includes	 lighting,	 fixtures,	 motor starters,	 controllers,	 junction
boxes,	 transformer,	 chart recorders,	 annunciators,	 panels,	 conduit,
and :wiring.

• Allowance	 for Bldg Mechanical Best professional	 judgement
Includes equipment	 installation	 and connections,
controls/instrumentation,	 interior	 piping	 (plastic),	 Boor drains and
piping,	 and HVAC.

SUB: 20.04 Site . Includes	 revegetation	 at end of project Best professional	 judgement
Restoration

SUB: 21.02.02 . Demobilize	 field office,	 storage, and decontamination 	 trailers Best professional	 judgement
Demobilization

SUB: 21.04.02. . Includes removal of decontamination 	 area Best professional	 judgement
Remove Decon . Crew and Equipment:
Area-Yr	 12 Fixed Price Contractor:l 	 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhoe,	 1 pickup
Output:	 Assumed duration	 for this activity	 is 1 crew day
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB 21.05 . Includes disconnecting 	 electricity,	 telephone,	 water, and sewer Best professional	 judgement
Disconnect services.
Temporary
Utilities

SUB 21.06 Post- . Includes post-construction	 submittals	 by fixed-price	 contractor Best professional	 judgement
Construction
Submittals

WHC:02.08.02. . Assume shake-down	 period with the following	 samp
li

ng of Best professional	 judgement,	 cost
Ground Water treatment	 system: meeting
Analysis-Yr	 1 -	 First 2 days:	 Sample every four hours of influent	 and effluent

(24 samples)
-	 Next 5 days:	 1 sample per day of influent 	 and effluent

(10 samples)
-	 Next 7 weeks:	 1 sample per week of influent 	 and effluent

(14 samples)
• 1 sample per filter change out (1 week) of the influent 	 and effluent Best professional	 judgement

for the 12-yr	 lifecycle	 (104 samples/yr)
. Assume	 sampling of 7 monitoring	 wells on a semiannual	 basis for Best professional	 judgement

the 12-year	 lifecycle	 (14 samples/yr)

Total samples = 166
• 90% of samples for analysis at mobile lab

(90% of 166 = 149)
HACH kit samples are taken	 I per shift	 for the 12-yr	 lifecycle	 plus DOE cost meeting
an additional	 48 samples during	 the shake-down	 period.
(1143 samples) DOE cost meeting

e HACH Kit Replacement
'Assume 1 per yr
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:02.08.03. . 1 sample per filter change out (1 week) of the influent 	 and effluent Best professional	 judgement
Ground Water for the 12-yr	 lifecycle	 (104 samples/yr)
Analysis-Yrs	 2-12 • Assume sampling of 7 monitoring 	 wells on a semiannual 	 basis for

the 12-year	 lifecycle	 (14 samples/yr) DOE cost meeting
-	 Total samples = 118

. 90% of samples for analysis at mobile lab
(90% of 118 = 106)

. HACH kit samples are taken 1 per shift for the 12-yr	 lifecycle DOE cost meeting
(1143 samples)

. WHC HACH kit Replacement DOE cost meeting
Assume 1 per yr

WHC:02.08.04. e Assume sampling of 7 monitoring 	 wells on a semiannual	 basis for DOE cost meeting
Ground Water the 12-year	 lifecycle.
Monitor Samples (14 samples/yr)

e Assume 2 field technicians	 for 6 hours on a semiannual	 basis for Best professional	 judgement
the 12-year	 lifecycle.
(24 hrs/yr)

WHC:13.21.06. . Note: This account to allow for operator time and an a llowance	 for Best professional	 judgement
Personnel Training 40 hour training	 course

WHC:13.21.08. • Treatment	 facility	 will be fully staled	 with 2 FTE's peer shift, 	 3 Best professional	 judgement
Operation and shifts per day, 7 days per week.
Maint-Yrs	 1-12 (365 days/year	 x 24 hrs/day	 =8760 hrs)

a Reverse Osmosis filters will be replaced every week for the 12- Best professional	 judgement
year lifecycle.

• 2 FFE crew will be composed of the following 	 members:
0.25 ea - supervisor

1.00 ea - operator
0.50 ea - TP tech support
0.25 ea - maintenance	 supervisor
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:13.21.08. • Allowance	 for Elect ricity Vendor catalogs, vendor quotes
Operation and Wells: 1450 kW-hr/d
Maint-Yrs	 1-12 RO System:	 1567 kW-hr/d
(Continued) Recompr Evap: 4608 kW-hr/d

Rotary Filter/Drum:	 4816 kW-hr/d
Assume 24 hrs/day x 365 days/yr
Total =4,540,965	 kW-hr/yr

• RO System Chemicals Vendor quote
Includes scale inhibitors, 	 $0.34/1000	 gal
400 gpm x 1440 m/d x 365 d/y = 210.2 MMgpy

• Reverse Osmosis Filter Replacement Best professional	 judgement
Assume replacement	 of 2 filters on a weekly basis for the 12-year
lifecycle.	 (52 wk/yr x 2 filters/wk)

• Disposal Fee for Reverse Osmosis Filters HR-3 cost workshop
Assume disposal at ERDF for years 1 - 12 of the 12-year 	 lifecycle.
Assume each filter to be 40 cu ft.

• Disposal Fee - Evaporation	 Cake
400 gpm x 325 ppm = 16.6 cf/day Best professional	 judgement
16.6 cf/day x 365 days = 6055 cf/year
Assume 50% volume increase to stabilize evaporation	 cake HR-3 Cost Workshop
1.5 x 6055 cf/yr	 = 9,083 cf/yr

a Allowance	 for Water Usage.
Assume 1000 gal per month usage for the 12 year lifecycle Best professional	 judgement

WHC:13.21.11. • Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Prepare Annual
Report (Yr-1)

WHC:13.21.12. • Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Prepare Annual

Report (Yrs 2-12)
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Cost Summary for 100 BC-5 Area Costoj

Cost Element Type Year(s) Institutional Slurry Pump and Pump
i Applicable Controls/ Wall Treat with and Treat

Continued Ion withi

CAP	 O&M Current Exchange Reverse
Actions Osmosis

ANA:	 Off-Site	 Analytical	 Services

ANA:02 Monitoring,	 Offsite Yr 1 x 1 .4,210 42,100 37,890 71,570
:......................................................................

SamplingPB
.............................................

...and Analysis	 Offsi[e	 Yrs 2-12 x 2-12 4,210 42,100 16,840 50,520

SUB:	 Fixed Price Contractor

SUB:01 Mobilization	 & Preparatory x 0 37,820 37,990 37,950

SUB:03 Site Work x	 i 0 28,510 54,700 54,640

SUB:06 Groundwater	 [ Drillingg................................ 0 616,960 1,291,120 1,289,620
Collection

i ................. .................. 	 ..................... ................................ ...................................... ............................... ............................... ..............................

and Control	 O&M 3,6,9................................................... ........_i_x......... 3,6,9.................... ............................... 59,130.........................-....118,780........... . ...... . ... 118,640............. ...... I ..........'

3.. Piping........................................._x

'

t.................... ............ ._^ -.... 875!830..................134,280 134,120

Slurry Wall x 0
.............................._

7,239,670
.....................................................

SUBJ2 Chemical Treatment x 0 - 302,120

SUB:13 Physical	 Treatment x	 i 0 3,396,340

SUB:20 Site Restoration x 12 9,510 12,910 12,900

SUB:21 Demobilization x 12 19,350 19,440 19,420

WHC:Westinghouse Hanford Company

WHC:02 Monitoring,	 Yr 1 =	 x 1 5860 35,200 31,610 60,410
Sampling

& 	 :............................................................. .........L..................... ................ .................................. ........................ ...............................

Analysis	 j Yrs 2-12............................................................. x.........1..................... 2.12........................5860 ...........................35,860.... .14,380 .43,210

Yrs 1-12 ;	 x 1-12 660 660 660



TWN

Cost Summary for 100 BC-5 Area Costo)

Cost Element Type Year(s) Institutional Slurry Pump and Pump
Applicable Controls/ Wall Treat with and Treat

Continued Ion with
CAP ; O&M Current Exchange Reverse

Actions Osmosis

WHC:06 Groundwater	 Yr 1 i	 x 1 - 23110
Collection ............................................................. .........2..................... ................................ ...................................... .........._............. _ .... ..... . ................. .. ...... ..............................

and Control	 Yrs 2-12 x 2-12

WHC:12 Chemical	 Training	 r„ining
1.........x ........................1 6900................................................

Treatment 1
..................-....................................-....................................................... .....-.........................

O&M Yrs 1-12i...... ,	 x................. i....... ...... I ....... 112 631,250...............................

Annual Rpt Yr 1 1	 x

................................ ......................................

.1..............................................................

...

90.....,00................1512 .....................................................

I Annual Rpt Yrs 2-

........1.......... ............

x 2-12

.........................

60,070 

...............................

I

WHC:13 Physical	 1 Training	 Yr 1
{ x

^.
1 _ 6900......................................................................

Treatment "'
...............................................................................................».......................................... .......................- .......

O&M Yrs	 12i . . ........................ ....1- 1

x .1-12..................... .15,770 . .1'^'S0.°.	 . . ...............

Annual Rpt Yr 1

.................i......................

x.............................. 1................

...............................

90150.................................

......................

90150.	 '

............................... .........
,.90150E..............................................................

1 Annual Rpt Yrs 2- 1	 x 2-12 60,070 60,070 60,070
1	 12

Miscellaneo Overhead
i
1	 x 1-12 1 99,617 24,175 62,169

us
Profit 1	 x 1-12 43,362 10,977 28,229

Bond
,
1x 1-12 3,472 1,120 2,392

B&O Tax 1	 x 1-12 3,152 768 1,974

Material/Supply	 MPR 1	 x 1-12 659 4572

Subcontractor	 MPR 1	 x 1	 1-12 49,195 11,993 30,803
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Cost Summary for 100 BC-5 Area Costal

Cost Element	 Type Year(s) Institutional Slurry Pum	 and
'Item With

Pump and
Applicable Controls/ Wall Treat With

Continued lou Reverse
CAP	 O&M Current Exchange Osmosis

Actions

1-12 1,951 111,016 36,878 86,614
(

Project Management/Construction	 i	 x
Management	 {

1-12 3,814 217,036 72,0918 169,332General & Admin/Common	 I	 x
Support
Pool

Contingency	 x 1-12 6,693 375,083 125;1187 295,243

1-12 12,458 901,933 284,455 681,328Total Miscellaneous

SUMMARY

Capital	 .Year 0..................................................................................................................... 0................... .7,998,790...................................................1,820,210 4,912,670.................................

i Year 12 0 28,860 32,3$0 32,320
E

Annual	 O&M	 j...Year..l ................................... .112,678 .1,088,113 1,082,915...................... 2,145,518...............................

Years 2,4,5,7 82,598 1,056,393 1,007,655 2,070,288
8,10,11,12 ........................................................... ...............................

Years 3,6,9 82598 1,115,523 1,11x5,435 2,188,928

Present Worth 760,723 17,541,301 1 11,1178,649 23,618,970
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SUMMARY PAGE	 1
" PROJECT OWNER SUMMARY - LEVEL 1 (RoUeded to t0ls)

............................................................................................................................................................................
QUANTITY UOM	 CONTRACT COST SUB MPR 	 PM/CM 6811/CSP CONTINGM 	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

AMA Off-Site AOSlyticel Services 	 4,210	 0	 0	 0	 1,470	 5,660
WNC WestlnShowe Hmford Coq y	 156,060	 0	 23,410	 4S,770	 76,640	 304,110

	

.......... .................. ......... ......... 	 .......
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Fri 07 Oct 1994 U.S. Arty Corps of Engineers TIME 07:10:44
PROJECT BNOACT:	 HANFORD:	 ER PROGRAM - 100 SC-5 INSTIT CONTROLS/CONTn0

100 BC-5 INSTIT CONTROLS/CONT 40 CURRENT ACTIONS SUMMARY PAGE	 2
•• PROJECT OWNER SUMMARY - LEVEL 2 (Rounded to 10-s) ••

.......___.._ .....................................................

___-._____..__________________________________________________________________________________________________________________________________

.QUANTITY UOM .•.-.- CONTRACT COST	 RUB MPA
...................................................

PM/CM GAR/CSP CONTINGN.......___ TOTAL

_________________________ ______

COST	 UNIT COST........................
ANTI	 Off-Site Analytical Services

ANA:02	 Monitoring, Sapling S Analysis 4,210	 0
.......

0 0 1,470 5,680

Off-Site Analytical services 4,210	 0
...............................

0 0
.........

1,470
...........

5,680

WBC	 Westinghouse Hanford Coapury

1::02	 Monitoring, Sampling S Analysis 5,860	 0 g80 1,720 2,960 11,420WNC:13	
Annual 

Report 150,220	 0
....................

22,530 44,050 75,880 292,680

Westinghouse Hanford Conparr/ 156,080	 0
....................

23,410
...........................

45,770 78,840
...........

304,110

HANFORD:	 ER PROGRAM 160,290	 0 23,410
...........................

45,770 00,320

.......

309,790 0
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779.36	 A

	

53.82	
LA

175,640
	

84.44
1/7,040

----292,680-----------
292,680

----304,110

309,790

Fri 07 Oct 1996	 1 U.S. Anry Corps of Engineers	 TIME 07:10:44
PROJECT BNOACT:	 HANFORD: ER PROGRAM - 1DO BC-5 INSTIT CONTROLS/CONTIO

100 BC-5 INSTIT CONTROLS/CONT I D CURRENT ACTIONS	 SUMMARY PAGE	 3
•• PROJECT OWNER SUMMARY - LEVEL 4 (Rounded to 104) ••

OUANIITY UOM	 CONTRACT COST SUB MPH	 PM/CM Gtl1/CSP CONTINGN	 TOTAL COST	 UNIT COST
..........................................................................."---._......._...._......_....

ANA Off-Site Analytical Services

AMA:02 Monitoring, Sampling A Analysis

I?7
W
^D

ANA:02.08 Sampling Mad Contaminated Media

ANA:02.08.02 Grout Water Analysis (Tre 1.12)

Sampl Ing Red Contaminated Media

Monitoring, Sampt ing S Analysis

Off-Site Analytical Services

WHC Westinghouse Hanford Cogmny

WHC:02 Monitoring, Sampling S Analysis

WNC:02.08 Smpling Had Contaminated Media

WHC:02.08.02 Ground Water Analysis-Yrs (1-12)
WHC:02.08.04 Ground Water Monitor Samples

Sampling Rod Contaminated Media

Monitoring, Swilling 4 Analysis

WNC:13 Annual Report

WHC:13.21 Annual Report

WNC:13.21. 11 Prepare Annual Report (Yr 1)
WNC:13.21.12 Prepare Annual Report (Yrs 2-12)

Annual Report

Annual Report

Westinghouse Hanford Company

HANFORD: ER PROGRAM

1.00 EA	 4,210
................

0
...............................

0 0 1,470

4,210
....................

0
.....

0
......................

0 1,470

4,210
................

0
...............................

0 0 1,470

4,210 0 0 0 1,470

13.00 EA	 5,200 0	 780 1,520 2,630
24.00 RR	 660 0	 100 190 330

................
5,860 0	 880

...............................
1,720 2,960

....................
5,860 0	 880

...........................
1,720 2,960

2080.00 HR	 90,150 0 13,520 26,440 45,540
60,070...........	 . I .......

0
.........

9,010
..................

17,620 30,340

150,220
.....--" ...........

0 22,530
...........................

44,050 75,880

150,220
................

0 22,530
...............................

44,050 75,680

156,080
...........	 .........

0
...........

23,410 45,770
.......	 .........

78,840

160,290 0 23,410 45,770 80,320



ANA off-Site Analytical Services
NNC Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project Management/Construction Ngnt

SUBTOTAL
General L Adnin/Common Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

Fri 07 Oct 1994	 U.S. Arty Corp of Engineers 	 TIME 07:10:44
PROJECT BNOACT: HANFORD: EN PROGRAM - 100 BC-5 INSTIT CONTROLS/CONT-D

100 BC-5 INSTIT CONTROLB/CONT'D CURRENT ACTIONS	 SUMMARY PAGE	 4
•• PROJECT INDIRECT SUMMIT - LEVEL 1 CR	 Ik d to 10-8) ••

SMARMY UOM	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND BSO TAR MAT RPR	 TOTAL COST	 UNIT COST
....................................................................................................................

0

	4,210	 0	 0	 0	 0	 0	 4,210

	

156,060	 0	 0	 0	 0	 0	 156,080

	

160,290	 0	 0	 0	 0	 0	 160,290
23,410

183,700
45,770

____229,470
80,320...........
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100 IIC-5 INSTIT CONTROLS/CONT'D CURRENT ACTIONS SUNIARY PAGE	 5
•• PROJECT INDIRECT SUMMARY - LEVEL 2 (Rounded to 10 4 s) ••

---------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
QUANTITY UOM	 TOTAL DIRECT	 OVERHEAD PROFIT BOND	 $90 TAX FAT MPR

----------------

...............................

--------------"
TOTAL COST	 UNIT COST

ANA	 Off-Bite Analytical Services

ANA:02	 Monitoring, Sanpling A Analysis 4,210	 0 0 0 0 0 4,210
-----------

Off-Site Analytical Services
.........................

4,210	 0 0

................
0 0

...............
0 4,210

WHC	 Westinghouse Hanford Company

WHC:02	 Monitoring, Ssapling t Analysis 5,860	 0 0 0 0 0 5,860
WNCO3	 Annual Report 150,220	 0 0 0 0 0 150,220

Westinghouse Hanford Coapany
...........	 ---------	 ---

156,080	 0
------	 ---------

0
---------

0 0
---------

0

...........

156,080

HANFORD:	 ER PROGRAM
...........	 .........	 ..................

160,290	 0 0

.........

0 0

.........

0

...........

160,290
Project Management/Construction Mgnt 23,410 O
SUBTOTAL 183,700 d
General L Ad	 nmnin/Caon Support Pool 45,770 "r0

r
SUBTOTAL
Contingency

229,470
80,320 > A

TOTAL INCL OWNER COSTS
...........

309,790
tA



4,210

------4,210

•-----4,210

--••••4,210

5,200
660

5,560

5,860
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100 BC-S INSTIT CONTROLS/CONT'O CURRENT ACTIONS 	 SUMMARY PAGE	 6
•• PROJECT INDIRECT SUMMARY - LEVEL 4 (Rounded to 10 4 s) ••

QUANTITY UOM	 TOTAL DIRECT OVERHEAD 	 PROFIT	 BOND 890 TAN MAT MPR	 TOTAL COST	 UNIT COST
....................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S Analysis

ANA:02.08 Sampling Bad Contaminated Media

ANA:02.08.02 
Ground 

Water Analysis (Yra 1.1

Sampling R ed Contaminated Nadi

Monitoring, Sa pling S Amlysi

Off-Site Analytical Services

WHC Westinghouse Hanford Com pany

WHC:02 Monitoring, Sampling A Analysis
m
N	 WHC:02.08 Sampling Red Contaminated Media

WHC:02.08.02 Grand Water Analysis-Yrs (1-1
WHC:02.08.04 Ground Water Monitor Samples

Sampling Red Contaminated Hedl

Monitoring, Sampling S Analysi

WHC:13 Anrvml Report

WHC:13.21 Annual Report

WHC:13.21. ii Prepare Annual Report (Yr 1)
WHC:13.21.12 Prepare A

nn
ual Report (Yrs 2-1

Annual Report

Annual Report

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project Management/Construction Mgnt

SUBTOTAL
General 6 Admin/COnmon Support Pool

SUBTOTAL
Contingency

1.00 EA	 4,210	 0	 0	 0	 0	 0
............................. .................. .........

	

4,210	 0	 0	 0	 0	 0
............................. ...........................

	

4,210	 0	 0	 0	 0	 0
-------------------- --------- --------- --------- ---------

	

4,210	 0	 0	 0	 0	 0

13.00 EA	 5,200 0 0 0 0	 0
24.00 RR	 660 0 0 -0 0	 0

------S,...........o

.............. ......

........o

.........

........o ..................

5,860 0 0

.........

0

......... .........
0	 0

2080.00 HR	 90,150 0 0 0 0	 0
60,070

... ........	 .........
0 0 0 0	 0

150,220
...........	 .........

0
.........

0
.........

0
......... .........

0	 0

150,220
-----------	 ---------

...

0
----

......	 .........

0
....

0

.....	 .........

0	 0

156,080
... .............

0

-----	 ---

0

------	 ---

0

------	 ---------

0	 0

160,290
.............

0 0 0
...........................

0	 0

90,150
60,070

150,220

---•150,220

156,080

----160,290
23,410

----183,700
45,770

-°-229,470
80,320

4210.00

0

N ^^r
a^

	

400.00	 A

	27.62 	 0

43.34
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100 BC-5 INSTIT CONTIULS/CONT-D CURRENT ACTIONS	 SLNMRT PAGE	 7
'• PROJECT INDIRECT SUMMARt - LEVEL 6 (R- -1 to 10-9) '•

QUANTITY UON	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND ISO TAN RAT NPN	 TOTAL COST	 UNIT COST

--------------------------------------------------------------------------------------------------------------------

-----------
TOTAL INCL OWNER COSTS
	

309,790



ro)ec anages mt/Constrmtlon Mont

SUBTOTAL
General A Adnin/Casncn Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER  COSTS

23,410

183,700
45,770

229,470
80,320

...'309,790

rn

d

d

^r

^ A
ti,

Fri 07 Oct 1994 U.S. Army Corp of Engit:eers TIME 07:10:44
PROJECT BNOACT:	 HANFORD:	 BE PROG

RA
M - 100 BC-5 INSTIT CONTROLS/COAT-0

100 BC-5 INSTIT CONTROLS/COIT Q D CURRENT ACTIONS SUMMARY PAGE	 a
•• PROJECT DIRECT SUMMARY - LEVEL 1 (Rounded to 10-8) ••

-------------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
OUANT I TY lIDM	 LABOR	 EOUIPMNT	 RAT/SUPP UNIT CST

...............................

---------------------------
TOTAL COST	 UNIT COST

ANA	 Off-Site Anelytieel Services 0	 0	 0 4,210 4,210
WNC	 Westinghouse Hanford Capmy 150,880	 0	 0

----
5,200 156,080

HANFORD:	 ER PROGRAM
P	 tM

-------	 -----------	 -----------
150,880	 0	 0

-----------
9,410

...........
160,290
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100 BC-5 INSTIT CONTROLS/CONT IO CURRENT ACTIONS SUMMARY PAGE	 9
•• PROJECT DIRECT SUMMARY - LEVEL 2 (Rounded to 10 1 s) '•

............................................................................................................................................................................

.............................................................................................................................................QUANTITY UOM	 LABOR	 EOUIPMNT MITT/SUPP UNIT CST ...............................TOTAL COST	 UNIT COST

ANA	 off-Site Analytical Services

ANA:02Y	Monitoring, Sampling S Analysis 0	 0 0 4,210 4,210...........
Off-Site Analytical Services

...........	 ...........	 ....
0	 0

.......
0

...........
4,210 4,210

WHC	 Westinghouse Hanford Company

WMC:02	 Monitoring, Sampling S Analysis 660	 0 0 5,200 5,860
WHC:13	 Annual Report 150,220	 0 0 0 150,220

Westinghouse Hanford Company
...........	 ...........	 .....

150,880	 0...........	 ...........	 ...........
......

0
...........

5,200...........
...........

156,080...........
HANFORD:	 ER PROGRAM 150,880	 0 0 9,410 160,290 d
Project Management/Construction Mont 23,410 Q

SUBTOTAL 183,700 d
m General	 mmB Adnin/Coon Support Pool 45,770 ^y "rU

.+ 
r

t.A SUBTOTAL 229,470
>Contingency 80,320........... A

TOTAL INCL OWNER COSTS 309,790
LA



13.00 EA
24.00 MR

0
660

...........

...........

0
0...........
0...........

0
0...........

5,200
0

5,200.............__..5,200

4,210...........
...........

----•-4,210

5,200
660

5.mO

5,860

1.00 EA	 0
...........

0
...........

0 4,210

0
...........	 ...........

0
...........

...........
0

...........

...........
4,210

0
...........	 ...........

0
...........

0 4,210
...........

0 O 0 4,210

4210.00

d
Q

^r
a Â

400.00
27.62	 ^p

2080.00 HR 90,150
60,070

150,220

150,220...........

150,880

0
0...........

...........

...........
0...........

0
0...........

...........

...........

0
0

...........

------5,200

------9,410

90,150
60,070

----150,220

150,220

156,080

160,290
23,410

----/03,700
43,770...........
80,320

43.34
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100 BC-5 INSTIT CONTROLS/CONT n D CURRENT ACTIONS	 KINPARY PAGE 10
•• PROJECT DIRECT SUNDRY - LEVEL 4 (Rounded to 10 n s) ••

............................................................................................................................................................................
QUANTITY I=	 LABOR	 EQUIPMNT	 MAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

AMA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S A na lysis

m
J,
rn

AMA:02.08 Sampling Red Contaminated Media

ANA:02.08.02 Ground Water Ana lysis (Yrs 1-12)

Sampling Rod Contrinated Media

Monitoring, Sampling 8 Analysis

Off-Site Ana lytical Services

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling S Ana lysis

WHC:02.08 Sampling Red Contami na ted Media

UHC:02.08.02 GrandWater Analysis-Yrs (1-12)
WNC:02.08.04 Grand Wster Monitor Samples

Sampling Rod Contami nated Med ia

Monitoring, Sampling S Analysis

WHC:13 A
nn

ual Report

WHC:13.21 Annual Report

UHC:13.21. 11 Prepare Ann
ual Report (Yr 1)

WNC:13.21.12 Prepare Annual 
Report (Yrs 2-12)

Annual Report

Annual Report

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project Mana9emmnt/Construction Pont

SUBTOTAL
General S Admin/Cannon Support Pool

SUBTOTAL
Contingency
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100 BC-5 INSTIT CONTROLS/CONT'D CURRENT ACTIONS 	 SUBURT PAGE 11
•' PROJECT DIRECT SUNDRY - LEVEL 4 (ROUded to 10'e) •'

QUANTITY UON	 LABOR	 EQUIPNNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
..........................................................................................................

TOTAL INCL OWNER COSTS
	

309,790
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DETAILED ESTIMATE	 100 SC-5 INSTIT CON11OLS/CONT 10 CURRENT ACTIONS DETAIL PAGE	 1
ANA. Off-Site Analytical Services

_____________________________________________________________________________________________________________________________________________

ANA:02. Monitoring, Sampling t Analysis 	 OUANTT UOM CREW 10	 LABOR	 EDUIPMNT.............................................................................................................................................NAT/SUPP UNIT CST

________________________

...............................TOTAL COST

_______

UNIT COST

ANA. Off-Site Analytical Services

ANA:02. Monitoring, Sapling S Analysis
ARA:02.08. Sampling Rod Contaminated Media

ANA:02.06.02. Grout altar Analysis (Trs 1-12)
Assuwtiorm:

1.	 Assume sampling of 7 monitoring wits on a seaiammal basis for the
12-year lifecycle
(14 samples/yr)

- Total samples • 14

2.	 At( on-site sample analyses performed by WNC mobile lab.

3.	 10% off-site verification analysis of reduced analyte list with CLP dprotocol.
00R of 14	 1 ea)

tvCt1 ANA	 Analyze LLW Sample - Off-site 	 0.00	 0.00 0.00 4210.00 4210.00
Lab	 1.00 EA U

________.	 ._........0
U 4210 4.210 4210.00 r

Ground Water Analysis (Trs 1-12)	 1.00 EA	 0	 0

-______..

0

...........
4,210

._._.

4,210 4210.00 > A

___________	 ___________ ___________ ___________
Sampling Red Contaminated Media 	 0	 0 0 4,210 4,210...........	 ...........

'	 Monitoring, Sapling B Analysis 	 0	 0

...........
0

...........
4,210

-----------

4,210

---•--___.0

	

_-.--

--...0

Off-Site Analytical Services __--_-----0 ------4,210 ----••4,210



400.00
----- 5.200 400.00

5,200 400.00	 p^

9 p

to
^D

	0.00 	 400.00

	

..---......
	

.......5,..
200

	

0	 5,200

Fri 07 Oct 19%	 U.S. ArW Corps of Engineers	 TIME 07:10:44
PROJECT BNIACT: NANFORD: ER PROGRAM - 100 BC-5 INSTIT CONTROLS/CONT-D

DETAILED ESTIMATE 	 100 BC-5 INSTIT CONYROLS/CONT'D CURRENT ACTIONS	 DETAIL PAGE	 2
WNC. Westinghouse Hanford Comparry

WNC:02. Monitori ng , Sampli ng It 	 DUANTY UOM CREW 10	 LABOR	 EOUIPMMT	 NWT/SUP►	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

.^a
^D

WHC. Westi nghouse Hanford Company
WHC:02. Monitori ng , Sampli ng A Ana lysis

WNCt02.08 . Sampling Rod Contami
na

ted Media
WHC:02.08.02. Ground Water Analyels-Trs (1-12)

Assumptions :

1. Assume sampli ng of 7 monitori ng we lls on a semlarrmual basis for the
12-year lifecycle
(14 sampies/yr)

- Total Smptes - 14

2. 90% of samples for analysis at mobile lab
(90% of 14 • 13)

WHC	 Analyze LLW Sample - Mobile Lab 	 0.00	 0.00

-----------
Ground Water Analys is -Yrs (1 .12) 13.00 EA0	 0

13.00 EA	 0
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0
0
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PROJECT BMOACT:	 KANFORD:	 ER PROGRAM • 100 IC-5 INSTIT CONTROLS/CONT'D

DETAILED ESTIMATE	 100 BC-5 INSTIT CONTROLS/CONT'D CURRENT ACTIONS DETAIL PAGE	 3
WHC. Westinghouse Hanford Coapany

.............................................................................................................................................
WHC:02. Monitoring, Sampling S Analysis_--..•------__--_.gUANTY UOM CREW ID 	 ..••_•LABOR	 ••-•• EWIPNNT	 - MAT/SUPP

 ............................................	 ........_...._.._____..	 .......__.. UNIT CST___._
...............................

--..•TOTAL COST - --- UNIT - COST

WHC:02.08.06. Ground Water Monitor Saples
Work to be Perforrdt
Take senlamual groundwater monitoring seeples.

Assumptions:
1.	 Assume sampling of 7 awnitoring wells on a salanenl basis for the 12.

year Lifecycle.
(16 samples/yr)

2.	 Assume 2 field Technicians for 6 hours on a semiannual basis for the 12-
year Lifecycle.
(26 hrs/yr)

WHC	 Technician, Envircrmental	 27.62	 0.00	 0.00 0.00 27.62
Restoration Ops - 2 ea	 26.00 HR	 65201	 663	 0	 0

...........
0 663 27.62...........	 ...........

Ground Water Monitor Saples 	 26.00 HR	 663	 0	 0
...........

0
-----------

663 27.62

...........	 ...........	 ...........
Sampling Red Contaminated Media 	 663	 00

...........

5,200

-----------

5,563...........
	 ......__._0

Monitoring , Sapling R Analysis 
	

663
____......0	

......

...........

 5,200 5,863

d

Rr

D ?

lrp
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DETAILED ESTIMATE 100 BC-S INSTIT CONINOLB/CON1 tD CURRENT ACTIONS DETAIL PAGE	 4
WHC. 1lestinghowe Hanford Cogmwvy

WHC:13. Annual Report
................................................................................................................,.............................

..............................................................................................................................................
CUANTt UON CREW 10 	 LABOR	 EQUIPMNT MAT/SUPP UNIT CST

....---

...............................

........................
TOTAL COST UNIT Cost

WHC:13. Annual Report
WHC:13.21. Amw( Report

WHC:13.21.11. Prepare Annum( Report (Tr 1)
Assts 2 FTE-s for 6 months each year.

WHC Engineer	 Environmental 43.34	 0.00 0.00 0.00 43.34
Restoration Ops - 1 to 1040.00 HR 85101	 45,074	 0 0 0 45,074 43.34

WHC Sei antis,, Enviro:sntal 43.34	 0.00 0.00 0.00 43.34
Restoration Ops - 1 as 1040.00 HR 85102	 45,074	 0 0 0 45,074 43.34

Prepare Annual Report ( y r 1) 2080.00 NR
...........	 ...........

90,148	 0
...........

0
...........

0
...........

90,148 43.34

0
0

m
t^n
	 ^r

aA



Assume a 66% effort tevet of the Year 1 Report (FTE's for 4 months each
year)

WNC	 Engi veer,Environmental 	 43.34 0.00 0.00 0.00
Restorati on Ops	 693.00 NR	 85101	 30,035 0 0 0

WHC	 Scientist, Environmental	 43,34 0.00 0.00 0.00
Restorati on Ops	 693.00 NR	 85102	 30,035 0 0 0

...........	 ...........
Prepare Amual Report (Yrs 2-12) 	 60,070 0

.........
0
•	 ...........

0

___________	 _____
Amuot Report	 150,218

______	 ______

0
_____	 ___

0

________

0
.........	 ...........

ArrRrt Report	 IS0,218
........... ........

...........	 ...........

M	
Westinghouse Nanford Cogmny 	 150,801 0

...........
0

...........
5,200

...........	 ..........
H	 NANFORD:	 ER PROGRAM	 150,881

0
0

..._...... 0

0
.... -•••-

9, i10N

43.34
30,035

43.34
30,035

.....60,070

150,210

150,219

156,081

-•••160,291

G
rY^1

d

a Â
V1

43.34

43.34
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DETAILED ESTIMATE	 100 BC-S INSTIT CONTROLS/CONT IO CURRENT ACTIONS	 DETAIL PAGE	 5
WNC. Westlnsho:ass Nonford Coop"

WHC:13. Amuat Report	 GUANTY UON CREW ID 	 LABOR	 EGUIPMNT	 MITT/SINP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

WHC:13.21.12. Proper* Amust Report (Yra 2-12)
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100 BC-5 IMSTIT CONTROLS/CONT I D CURRENT ACTIONS
	

BACKUP PACE	 1
•e LABOR BACKUP se

_____________________________________________________________________________________________________________ •.•e TOTAL ee.e ---------------------------------------------
SAC LABOR ID	 DESCRIPTION	 BASE OVERTH TMS/IMS FANG TRVL 	 RATE LION UPDATE DEFAULT 	 HOURS................................................................................................................................................"'.-...__.....__........_..
NHC 85101	 Enei veer, Emiron tat	 35.38	 0.0% 22.5% 0.00 0.00 43.34 HA 01/07/94	 0.00	 1733
NHC 85102	 Scientist, Emlronaental	 35.38	 0.0% 22.5% 0.00 0.00 43.34 NR 01/07/94 	 0.00	 1733
NHC 85201	 Technician, Emirmrental	 22.5S	 0.0% 22.5% 0.00 0.00 27.82 MR 01/07/94 	 0.00	 24

0

In
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PROJECT BSLRRY:	 HANFORD: El PROGRAM • 100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL 	 SUMMARY PAGE	 1
•• PROJECT OWNER SUMMARY - LEVEL 1 (Rounded to 10's) ••

ANA Off-Site Analytical Services
SUB Fixed Price Contractor
NNC Westinghouse Hanford Comany

HANFORD: ER PROGRAM

QUANTITY UOM	 CONTRACT COST
...........................................................................

SUB MPR PM/CM	 6811/CSP CONTINGN
......................

TOTAL COST	 UNIT COST
.........

42,100 0 0	 0 14,740 S6,840
8,086,790 590,340 1,301,570 2,544,570 4,363,140 16,906,390

204,150 0 30,620	 59,870 103,130 397,770
...........
8,333,040

.........
590,340

.........	 .........
1,332,190 2,604,430

.........
4,501,000

...........
17,361,000



AMA Off-Site Analytic al Services

ANA:02 Monitoring, Samplino L Analysis

Off-Site Analytical Services

SUB Fixed Price C
on

tractor

SUS:01 Mobilization L Preparatory Work
SUB:03 Site Work
SUB:06 Groundwater Collecti

on
 L C

on
trol

SUB:20 Site Restorati on

SUS:21 Demobilization

Fixed Price Contractor

rp WHC Westinghouse Hanford Company
LA
00 WHC:02	 Monitoring, Sampling L Analysis

WHC:06	 Groundwater Collection L Control
WHC:13	 Slurry Wa ll

Westinghouse Hanford Company

HANFORD:	 ER PROGRAM

Fri 07 Oct 1994	 U.L. Army Corps 	 EMineers	 TIME 07:12:44
PROJECT SSLRAY: HANFORD: IN PROGRAM - 100 EC-5 SLURRY HALL

VERTICAL BARRIER MODEL 	 SUMMARY PAGE	 2
•• PROJECT OWNER SUMMARY - LEVEL 2 (Rounded to 10-9) ••

QUANTITY UON	 CONTRACT COST
...........................................................................

SUS MPR PM/CM G1UR/CSP CONTINGN
...............................

TOTAL COST UNIT COST

42,100
...........

0
..................

0 0
..................

14,740 56,840

42,100 0 0 0 14,740
...........

56,840

37,820 2,760 6,090 11,900 20,500 79,070
28,510 2,080 4,590 8,970 15,450 59,600

7,991,590 583,390 1,286,250 2,514,610 4,331,540 16,707,380
9,510 690 1,530 2,990 5,160 19,880
19.350 1,410

..................
3,110 10,490 6,090

..................
40,460

--
8,086,790 $90,340 1,301,570 2,544,570 4,383,140 16,906,390

p^ 70^r
35,860 0

0
5,380

350
10,520 18,120 69,870 D K)

2,300 680 1,160 4,490 A
165,990 0 24,900 48,680 83,850 323,110 v,...........
204,150

... ........

.........
0

.........

.........
30,620

.........

.........
59,870

.........

.........
03,130

.........

...........
397,770

8,333,040 590,340 1,332,190 2,604,430 4,501,000
...........
17,361,000



Fri 07 Oct 1994	 U.S. Army Corp of Engineers	 TIME 07:12:44
PROJECT BSLRRY: HANFORD: EII PRO

GR
AM - 100 SC-5 SLURRY WALL

VERTICAL BARRIEN MODEL 	 SUMARY PAGE	 3
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to TO'*) ••

QUANTITY UOM	 CONTRACT COST SUB RPR	 PM/CM GLA/CSP CGRTINGN	 TOTAL COST	 UNIT COST
..........................................................................................................

tTI

Ln

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling 4 Analysis

ANA:02.08 Sampli ng Red Contam inated Media

ANA:02.08.02 Ground Water Analysis Yr 1 - 12

Ground Water Analysis Yr 1 - 12

Sampling Mad Contam i
na

ted 
Media

Monitoring , Samp li ng B Ana lysis

Off-Site A
na

lytical Services

SUB Fixed Price Contractor

SUB:01 Mobilization S Preparatory Work

SUB:01.02 Mobilize Personnel S Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel A Equipment

SUS:01.04 Setup/Construct Temp Facilities

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilities

SUB:01-04.02 Construct Decon Area

Construct Oecon Area

SUB:01.04.03 Site Survey

...........	 .........
10.00 EA	 42,100

....................

.........	 .........

0	 0 0

.........

14,740

...........
56,840	 5683.50

42,100
................

..................
0	 0

................
0

.....

.. .......
14,740

..........

...........

56,840

42,100
....................

0	 0
...........................

0 14,740
...........

56,840

42,100 0	 0 0 14,740

...........

56,840

	----------- --------- --------- --------- ---------	
-.---------

960	 70	 160	 300	 520	 2,020

	

----------- -------•- •-- - ----- --------- ---------	 ...........
960	 70	 160	 300	 520	 2,020

4,900
................

360 790
...............................

1,540 2,650 10,230

4,900 360 790 1,540 2,650
...........

10,230

-----------	 ---
24.00 NR	 11,810

------	 ---
860

------	 ---
1,900

------	 ---
3,720

------
6,400

-----------
24,700	 1029.00

0

p^ 'r1I
^^ r

a^
In



Fri 07 Oct 1994	 U.B. Army Corps of EnBi nears 	 TIME 07:12:44
PROJECT BSLRRT: HANFORD: ER PROGRAM - 100 BC-5 SLURRY WALL

VERTICAL BARRIER HOTEL	 SUNUNT PAGE	 4•• PROJECT OWNER SUMMARY - LEVEL 5 4Rowxltd to 10-s) ••

m
g

....................................,..._.._..............___..........-_._............_..................._......................___..__QUANTITY UGH	 CONTRACT COST SLID MPH PM/CM GBA/CSP COMMON ..._........_._.._.__....._....TOTAL COST UNIT COST

Site Survey
...........

1,290-----------
.........

90------- --

.........
210

------ ---

.........

400

.........

700

...........
2,690

Setup/Construct Temp Facilities 17,990 1,310 2,900

---------

5,660

---------

9,750
____	 ......

37,620

SUS:01.05 Construct Tesporary Utilities

Construct Temporary Utilities
-----------

6,010

---------

440

---------

970

---------

1,890

---------

3,260

-----------

12,560

SUB:01.06 Pre-Construction Submittals

Pre -Construction Submittals
...........

4.00 EA	 _ 12,850

.........

940
........

.........

2,070
.........

.........

4,040
.........

.........

6,970
.........

-----------

26,870 6717.89	 0
Mobilization S Preparatory Work 37,820 2,760 6,090 11,900 20,500 79,070

SUB:03	 Site Work - ,y

SUB:03.03 Earthwork N.`"'. r

LJ

Earthwork 6,430 470 1,030 2,020 3,480 13,440 to

Su8:03.04 Roads/Parking/Curbs/Walks
D

Roads/Perking/Curb/Walks -----------
9,230

---------
670

---------
1,490

---------
2,900

---------
5,000

...........
19,290

SUB:03.06 Electrical Distribution

Electrical Distribution
...........

12,850
................

.........
940

.........

2,070

.........

4,040
.........

6,970
...........

26,870

Site Work	 1 28,510 2,080 4,590
...............................

8,970 15,450
...........

59,600

SU8:06	 Groundwater Collection 8 Control

SUS:06.01 Extraction B injection Wells

SUB:06.01.01 Well Drilling 8 Construction

	

........... ......... ......... ......... ......... 	 -----------
Well Drilling S Construction	 4.00 EA	 616,960	 45,040	 99,300 194,130 334,400	 1,289,830	 322458.55

SUB:06.01.04 Operations and Maintenance 3,6,9

	

........... ......... ......... ......... ......... 	 ...........
Operations and Maintenance 3,6,9
	

59,130	 4,320	 9,520	 18,600	 32,050	 123,610



SUB:06.01.9x Site Piping

Site Piping

Extraction 4 Injection Wells

SUB:G6.03 Slurry Walls

Slurry Walls

Groundwater Collection A Control

SUB:20 Site Restoration

SOB:20.04 Revegetation and Planting

Fri 07 Oct 19%	 U.S. Arty Cor of Ensi ers	 TIME 07:12:44
WAPROJECT BSLRRT:	 NFORD: Ei	

ve
PROGRAM - 100 SC-5 SLUIIRY WALL

VERTICAL BARRIER MODEL	 SUMMARY PAGE	 5
•• PROJECT OWNER SIMURT - LEVEL S (ROUrxicd to 10 1 8) ••

QUANTITY UON	 CONTRACT COST
...........................................................................

SUB NPR WON GILA7CSP CONTINGN
...............................

TOTAL COST	 UNIT COST

-----------
75,830

...........

---------

5,540
..................

---------

12,210

_________

23,860
.........

_________

41,100
.........

...........
158,540

...........
751,920 54,890 121,020 236,600 407,550 1,571,990

7,239,670
...........

528,500 1,165,220
....................................

2,278,010 3,923,990 15,135,400
...........

7,991,590 583,390 1,286,250 2,514,610 4,331,540 16,707,380

M
tT

d

.yW^r̂
L)

D A
tie

Revegetation and Pl anting

Site Restoration

SU8:21 Demobilization

SUB:21.02 Demobilize Personnel A Equipment

SUB:21.02.02 Demobilize Trailers

Demobilize Trailers

Demobilize Perso
nn

el A Equipment

SUB:21.04 Demobilize Temp Facilities

SUB:21.04.02 Remove Decon Area

Remove Decon Area

Demobilize Temp Facilities

SUB:21.05 Disconnect lemporary Utilities

Disconnect Temporary Utilities

SUS:21.06 Post-Construction Submittals

	

___________ _________ _________ _________ _________ 	 ---- - ------
	9,510 	 690	 1,530	 2,990	 5,160	 19,880

	

9,510	 690	 1,530	 2,990	 5,160	 19,880

	

___________ _________ _________ _________ _________ 	 ...........
960	 70	 160	 300	 520	 2,020

	

........... ......... ......... ......... .........	 ...........
960	 70	 160	 300	 520	 2,020

___________	 _________
8.00 BR	 2,320

....................
170

_________

..................
370

_______

730

__	 _________

.........
1,260

...........
4,850

2,320 170 370 730 1,260

...........
4,850

___________	 _______
3,210 230

__	 _________

520

_________

1,010

_______ __

1,740

...........
6,720

606.56



Fri 07 Oct 1994	 U.S. Anry Corp of Enelmers	 TIRE 07.12:44
PROJECT BSLRRY: HANFORD. ER PROGRAM - 100 SC-5 SLURRY WALL

VERTICAL BARRIER MODEL	 SUMMARY PAGE	 6
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 10 1 8) ••

m
N

QUANTITY UON CONTRACT COST
...........................................................................

SUB MPR PM/CM GCA/CSP CONTIMGN
.......

TOTAL COST
........................

UNIT COST

4.00 EA
...........

12,850
................

.........
940
........

.........
2,070
.......................

.........
4,040

.........
6,970

...........
26,870

...........
6717.89

19,350
................

1,410
...........

3,110 6,090
....................

10,490 40,460
...........

8,086,790 590,340 1,301,570 2,544,570 4,383,140 16,906,390

d

t^y
d

88.00 EA 35,200 0 5,280 10,320 17,780 68,580 779.35

^O^ A

........... ......... ........ --------- -------- ...........
24.00 MR 660

...........
0 100 190 330 1,290 53.82

35,860
...........

.........
0

.........

.........
5,380

.........

.........
10,520

.........

.........
18,120

.........

...........

69,870

35,860 0 5,380 10,520 18,120
...........

69,870

Post-Construction Submitt
al

s

Demobititati on

Fixed Price Contractor

WSC Westinghouse Hanford Com pany

WHC:02 Monitoring, Sampling S Analysis

WHC:02.06 Sampling Red Contmntd M edia 1-12

WHC:02.08.02 Grovel Water Analysis

Grovel Water Analysis

WHC:02.08.04 Take Ground Water Samples

Take Ground Water Samples

Sampling Red Contmmtd Med ia 1.12

Monitoring, Sampling A Analysis

WHC:06 Groundwater Collection 8 Control

WHC:06.03 Slurry Walls i - 12

Slurry Walls 1 - 12

Groundwater Collection S Control

WHC:13 Slurry Well

WHC:13.21 Slurry Wall

WHC:13.21.08 Operation a nd Maint-Yrs 1-12

Operation and Maint-Yrs 1-12

WNC:13.21.11 Prepare Annual Report

----------- --------- --------- -----•--- ---------

	

2,300	 0	 350	 680	 1,160
........... ....................................

	

2,300	 0	 350	 600	 1,160

........... ......... ......... ......... .........
15,770	 0	 2,370	 4,620	 7,970

...........

---••-4,490

-----------
30,720



WHC:13.21.12 Prepare Ann
ual Report (Yrs 2-12)

-----------
90,150

---------
0

---------	 --
13,520

-------
26,440

---------
45,540

................
60,070

...........
0

...................

....................................
9,010 17,620

............
30,340

165,990
................

0 24,900
...............................

46,600 93,850

165,990
................

0
................

24,900 49,680 03,550

204,150 0 30,620 59,870
...............

103,130

8,333,040 590,340 1,332,190 2,604,430 4,501,000m
aw

0

^r
D p

-----------

--•-117,040

--•-323,410

323,410

--.-397,770

17,361,000

Prepare Annual Report

Prepare Ann
ual Report (Yrs 2-12)

Slurry Nall

Slurry Nall

Westinghouse Hanford C ompany

HANFORD: ER PROGRAM

Fr( 07 Oct 1994
	

U.S. Arm/ Corps of Engineers
	

TIME 07:12:44
PROJECT BSLRNY: HANFORD: ER PROGRAM - 100 BC -5 SLURRY NULL

VERTICAL BARRIER MODEL
	

SUMMARY PAGE	 7
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 10 1 8) ••

-------------------------------------------------------- ---------------------------------- ----------------------------------------------------------------------------------
RUANT I IT LION	 CONTRACT COST SIM MPR 	 PM/CM GSA/CSP CONTINGN	 TOTAL COST	 UNIT COST

............................................................................................................................................................................



Fri 07 Oct 1994	 U.S. Army Corps of Enginee rs 	TIME 07:12:44
PROJECT SSLRRY: HANFORD. ER PROGRAM - 100 BC-S SLURRY WALL

VERTICAL BARRIER MODEL	 SUMMARY PAGE	 a
•• PROJECT INDIRECT SUMMARY - LEVEL I (Rounded to 10-8) ••

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

QUANTITY UOM	 TOTAL DIRECT OVERHEAD PROFIT BOND 890 TAX RAT MPH TOTAL COST	 UNIT COST

ANA	 Off-Site Analytical Services 42,100 0 0 0 0 0 42,100
SUB	 Fixed Price Contractor 6,291, S60 1,195,400 520,340 41,660 37,630 0 6,086,790
WHC	 Westinghouse Hanford Coapeny 204,ISO 0 0 0 0 0 204,150

HANFORD:	 ER PROGRAM 6,537,810

.........................

1,195,400 S20,340 41,660

...............................

37,830 0

...........
8,333,040

Subcontractor MPH 590,340

SUBTOTAL 8,923,370
Project Management/Construction Mont 1,332,190

SUBTOTAL 10,255,570
General d Ad	 nmmin/Caion Support Pool 2,604 430

SUBTOTAL 12,860,000
Contingency 4,501,000

[17
	 TOTAL INCL OWNER COSTS 	 17,361,000

0
r^rfd

l^
^D



SUBTOTAL
Project Management/Construction Mgnt

8,923,370
1,332,190

SUBTOTAL
General t Admin/Com on Support Pool

SUBTOTAL
Contingency

10,255,570
2,604,430

12,860,000
4,501,000

TOTAL IMCL OWNER COSTS' 17,361,000

Fri 07 Oct 1994
	

U.S. ArW Corps of Engineers
	

TIRE 07:12:44
PROJECT BSLARY: HANFORD: ER PROGRAM - 100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL
	

SUMMARY PAGE	 9
•• PROJECT INDIRECT SUMMARY - LEVEL 2 (Rou nded to 104) ••

l»

LA

............................................................................................................................................................................

............................................................................................................................................
QUANTITY LIM	 TOTAL DIRECT OVERHEAD PROFIT BOND OLD TAN RAT 

Mpg

.........
TOTAL COST	 UNIT COST
....."'..--...........

ANA	 Off-Site A
na

lytical services

ANA:02	 Monitoring, Sapling t Ana
lysis 42,100 0 0 0 0 0 42,100

Off-Site Analytical Services
...........

42,100
.........	 .........

0 0
.........

0
.........	 .........

0 0 42,100

SUB	 Fixed Price Contractor

0I111 :01	 Mobiliaatl on S Preparatory Work 29,420 S, 590 2,430 190 ISO 0 37,820
SUB:03	 Site Work 22,180 4,210 1,830 150 130 0 28,510
SUG:06	 Groundwater Collection t Control 6,217,500 1,181,330 514,220 41,170 37,380 0 7,991,590
SUB:20	 Site Restoration 7,400 1,410 610 50 40 0 9,510
SUB:21	 Demobilitetion 15,060

-----------
2,860

-------- ----
1,250

------	 ---
100 90 0 19,350

Fixed Price Contractor 6,291,560 1,195,400 520,340
------
41,660

---------
	 ---

37,830
------

0
.-------.--
8,086,790

WHC	 Westinghouse Hanford Company

WHC:02	 Monitoring, Sampling S Analys i s 35,860 0 0 0 0 0 35,860
WHC:06	 Groundwater Collecti on B Control 2,300 0 0 0 0 0 2,300WHC:13	 Slurry Wall 165,990 0 0 0 0 0 165,990

Westinghouse Hanford Company
-----------

204,150
...........

---------	 ---
0

.........	 .....

------	 --
0

....	 ..

-------
0

.......

---------
0

---------
0

...........

204,150

HANFORD:	 ER PROGRAM 6,537,810 1,195,400 $20,340 41,660
.........

37,830

.........

0
...........

8,333,040
Subcontractor MDR 590,340

0
d

i
a A

In
^D



Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TIME 07:12:44
PROJECT BSLRRT: BAMFORD: ER PROGRAM - 100 BC-S SLURRY WALL

VERTICAL BARRIER NOBEL	 SUMMARY PACE 10
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to JO I ST e•

____________________________________________________________________________________________________________________________________________________________________________

QUANTITY UOM	 TOTAL DIRECT OVERHEAD 	 PROFIT	 BOND BBO TAN MAY 1MPR	 TOTAL COST	 UNIT COST
______________________________________________________________________________________?_____---________-__-_._____-______--______________-___-__________-___-____-__---_---_

ANA Off-Site Analytical services

AD1:02 Monitoring, Sampling B Analysis

ANA:02.08 Sampling Red Contaminated Media

CT1

ANA:02.08.02 Ground Water Analysis Yr 1 - 1

Grand Water Analysis Tr i

Sampling Rod Contaminated M

Monitoring, Sampling 0 Anal

Off-Site Analyti cal Service

SUB Fixed Price Contractor

SUB:01 Mobilization S Preparatory Work

SUB:01.02 Mobilize Perso
nn

el g Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personn
el S Equips

SUB:01.04 Setup/Construct Temp Facilities

SUS:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilities

SUB:01.04.02 Construct Decon Area

Construct Decon Area

____________	 _________

10.00 EA	 42,1110
____________	 __________________

0

_________

0

_________

0

_________

0

_________

0

...........
42,100	 4210.00

42,100
____________	 _________

0
.....

0
____	 _________

_________

0
___

_________

0
______	 _________

_________

0

...........
42,100

---°f2.100 0

- ---0	 --------0 ---'----0

0

___________

d_	 . _.._____ _ -
-- ._.__.___

-------- ---

42,100 0 0 0 0 0 42,100

	

......... .. ......... .........	 ......... .........	 -----------
T.SO	 140	 60	 0	 0	 0	 960

	

......... .__......... _________ _________ _________ _________ 	 ...........

71.50	 140	 60	 0	 0	 0	 960

3,810
...........	 .........

720
.........

310
.........

30
.........

20
.........

0 4,900

3,810 720 310 30 20 0

- - --- - -----
4,900

___________	 _________

24.00 NR	 9,190

____

1,730

_____	 ___

760

______	 _________

60

____

60

_____

0

--- - -- - ----
11,810	 492.20

0
0

d

a Â
LA

SUB:01.04.03 Site Survey



Fri 07 Oct 1994 U.S. army Corp of Engineers TIME 07:12:44
PROJECT MARY:	 HANFORD:	 ER PROGRAM - 100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL SUMMARY PAGE	 11
•• PROJECT INDIRECT SIMBUIRY - LEVEL 5 (Rounded to 10-s) "•

.............................................................................................................................................

.............................................................................................................................................
QUANTITY UOM	 TOTAL DIRECT	 OVERHEAD PROFIT SOND BBO TAN NAT MPA

...............................

...............................
TOTAL COST UNIT COST

Site Survey
___________	 _________	 _________

1,000	 190

______

BO
.....

___

10

_________

10

_________

0
.........

-----------
1,290

Setup/Construct TeW FaNli
....................	 .........

14,000	 2,660 1,160

....

90

.........

80 0

-----------
IT,990

SUB:01.05 Construct Tesporary Utilities

Construct Temporary Utiliti
...........	 .........	 .....

4,680	 a"

....	 .........

390 30

.........

30

.........

0

...........
6,010

SUB:01.06 Pre-Construction Submittals

Pre-Construction Submittals
...........	 ..............

4.00 EA	 10,000	 1,900 830 70

...............................

60 0

...........
12,850 3213.35

Mobilization A Prepsrstory
.....	 _

29,420	 5,590 2,430
....

190
.............

ISO
.

0 37,820 O

SUB:03	 Site Work

A SUB:03.03 Earthwork

----

________

-_-..-

r

a A

Earthwork 5,000	 950 410 --- 30 -------30

0

6,430 In
^D

SUB:03.04 Roads/Parking/Curbs/Walks

Roads/Parking/Cur bs/Walks
...........	 .........	 ......

7,180	 1,360

...	 .........
590 50

.........

40

.........
0

-----------
9,230

SU8:03.06 Electrical Distribution

Electrical Distribution
___________	 _________	 ______

10,000	 1,900 830

-	 ---------
70

---- - - - --
60

---------
0

----- - - - ---
12,850

Site Work
....................	 .........

22,180	 4,210

...

1,830 150

...............

130

.........

0

...........
28,510

SUB:06	 Groundwater Collection 6 Control

SUB:06.01 Extraction B In)ecti on Wells

SUB:06.01.01 Well Drilling 4 Construction

	

___________ _________ _________ _________ _________ _________ 	 -----------
Well Drilling 8 Constructio 	 4.00 EA	 480,000	 91,200	 39,700	 3,180	 2,890	 0	 616,960	 154240.65

SUB:06.01.04 Operations and Maintenance 3,6

	

___________ _________ _________ _________ _________ _________ 	 -----------
Operations and Maintenance 	 46,000	 8,740	 3,800	 300	 280	 0	 59,130



Fri 07 Oct 1994 	 U.S. Army Corps of Engineers 	 TIME 07:12:44
PROJECT BSLARV: NANFORD. ER PROGRM - 100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL	 SUNDRY PAGE 12
ee PROJECT INDIRECT SUNDRY . LEVEL 5 (Rounded to 1099) ee

............................................................................................................................................................................
QUANTITY LEN	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND BBD TAR NU NPR	 TOTAL COST	 UNIT COST.............	 ...._......._..._	 ..................._.......................................................................

M
00

SUB:06.01.9R Site Piping

Site Piping

Extraction A injection Nell

SU8:06.03 Slurry Malls

Slurry Watts

Grouadaaater Collection B Co

SUB:20 Site Restoration

SIIB:20.G4 Revegetati on and Planting

Revegetatlon and Planting

Site Restoration

SUB:21 Demobilization

SUB:21.02 Demobilize Personnel A Equipment

SUB:21.02.02 Demobilize Trailers

Demobilize Trailers

Demobilize Personnel R Equi

SUBM.04 Demobilize Tory Facilities

SUB:21.04.02 Remove Decon Area

Remove Decon Area

Demobilize Teary Facilities

SUB:21.05 Disconnect Temporary Utilities

Disconnect Temporary Utillt

SUB:21.06 Post-Construction Sdwlttals

-----------	 ---------	 -
$9,000	 11,210

......................................

--------	 -
4,880

--------	 --

390
-------	 ---

350
------

0
-----------

75,830

585,000	 111,150 48,380 3,870
..................

3,520 0
...........

751,920

...........	 .........
5,632,500 1,070,180

......................................

.........	 .........

465,840 37,290
..................

..................
33,870 0

---- - ------
7,239,670

6,217,500 1,181,330 514,220 41,170 37,380 0

...........
7,991,390

	

---------- ------------------ --------- --------- --------- 	 -----------

	

7,400	 1,410	 610	 50	 40 - _	 0	 9,510-------- --------- --------- --------

	

7,400	 1,410	 610	 SO	 40	 0	 9,510

	

...........	 ......... ......... ......... ......... ........'	 _.......___

	

750	 140	 60	 0	 0	 0	 960

	

...........	 ......... ......... .........	 -----------

	

750	 140	 60	 0	 0	 0	 960

-----------	 ---
8.00 HR	 1,810

....................

------	 ---
340

..

------	 ---
150

.........................

------	 ---
10

------	 ----
10

.........

-----
0

-----------
2,320

1,810 340 150 10 10 0
...........

2,320

------------------
2,500 480

--	 ---------
210

------- --	 ---
20

------	 -----
20

----
0

-----------
3,210

d

.. r

a Â
in

290.13



___________ _________ _________ _________ ___...... _________
	2,300 	 0	 0	 0	 0	 0

___________ _________ _________ ___...... _________ _________
	2,300 	 0	 0	 0	 0	 0

------2,300

---- - -2,300

........... ......... ......... ......... ......... .........
15,770	 0	 0	 0	 0	 0

_
-- - _-15,770

G

Fri 07 Oct 1994	 U.S. Army Cora of Engineers 	 TINE 07:12:44
PROJECT BSLRRY: HANFORD. ER PROGRAM - 100 MC-5 SLURRY HALL

VERTICAL BARRIER MODEL	 SUMMARY PAGE 13
ee PROJECT INDIRECT SUMMARY - LEVEL 5 (RoUdad to We) M

m

61
VC)

QUANTITY LM
____________________•__.__._...._....................._........._..._...._...._._....

TOTAL DIRECT	 OVERHEAD PROFIT BOND BSO TAN MITT MPH
...................._..........

TOTAL COST UNIT COST

4.00 EA
...........	 .........

10,000	 1,900
.........

830
.........

70
.........

60
.........

0
.........

-----------
12,850

...........
3213.35

...........	 .........
15,060	 2,860

___________	 _________

.........
1,250

_________

.........
100

_________

".......
90

_________
0

_________
19,350

-----------
6,291,S60 1,195,400 520,340 41,660 37,830 0 8,086,790

d
0

__---
-__ ......... ._- m_

88.00 EA 35,200	 ...... 0
-0

.......
- ._.. 0 ____- 0 ......... ________0 _____3

5,200 400.00

> ?

tin...........	 ......... ......... ......... ......... ......... ...........
24.00 MR 660	 0 0 0 0 0 660 27.62

....................
35,860	 0

.........
0

.........
0

.........
0

.........
0

...........
35,860

-----------___________	 _________
35,860	 0

_________
0

_________
0

_________
0

_________
0 35,860

Post - Construction Submittal

Deaabilitatim

fixed Price Contractor

WNC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling S Analysis

WBC:02.08 Sampling Red Cmtmtd Media 1-12

WHC:02.08.02 Ground Water Analysis

Ground Water Analysis

WHC:02.08.04 Take Ground Water Samples

Take Ground Water Samples

Sampling Had Cmtmntd Media

Monitoring, Sampling A. Anal

WHC:G6 Groundwater Collection S Control

WMC:06.03 Slurry Walls 1 - 12

Slurry Walls 1 - 12

Groundwater Collection 8 Ca

WMC:13 Slurry Wall

WHC:13.21 Slurry Wall

WHC:13.21.08 Operation and Meint-Yrs 1-12

Operation and Maint-Trs 1-1

WHC:13.21.11 Prepare Annual Report
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Fri 07 Oct 1994 U.S. Army Corps of Etglnnn TIME 07:12:44
PROJECT ASLANT:	 RANFORD:	 EIl PROGRAM - 100 BC-5 SLURRY MALL

VERTICAL BARRIER NOBEL SUMMARY PAGE	 14
PROJECT INDIRECT SUMMARY - LEVEL 5 (Roudad to 10-8) se

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................
QUANTITY UOM	 TOTAL DIRECT	 OVERHEAD	 PROFIT	 80M BRO TAR MAT IPA

...............................
TOTAL COST	 UNIT COST

Prepare Annual Report
...........	 .........	 .........	 .........	 .........

90, ISO	 0	 0	 0 0
.........

0
---.....----

90,150

MHC:13.21.12	 Prepare A
nn

ual Report (Pre 2-1

Prepare Ann
ual Report (Yrs

.............................	 .........
60,070	 0	 0	 0

..................
0 0

-----------
60,070

Slurry Valk
..............................................

165,990	 0	 0	 0 0
..........

0
............

1.65,990

Slurry Nall
...........	 ..................	 .................

165,990	 0	 0	 0 0
..........

0
............

1165,990

Meetinghouse Hanford Canpen
...........	 .........	 .........	 .........

204,150	 0	 0	 0
...........	 .........	 .....................

.........
0

......

.........
0

.. .......

...........
7'04,150

RANT ORD:	 ER PROGRAM 6,537,810 1,193,400	 520,340	 41,660 37,830 0
...........

8, 3133,040
Subcontractor MPR 590,340

SUBTOTAL a,t:23,370
Project Management/Constructionme	 Mgnt 1-]132.190

SUBTOTAL
..
--

10 ;!55,570
General 6 Adnin/Coanon Support Pool 2,1;04,430

SUBTOTAL 12,860,000
Contingency 4,501,000

TOTAL INCL OWNER COSTS 17,361,000

d

d

^O
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Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:44
PROJECT MARY:	 HANFOROt	 91 PROGRAN - 100 BC-S SLURRY WALL

VERTICAL BARRIER ROOM SUMMARY PAGE	 IS
•• PROJECT DIRECT SUMMARY - LEVEL 1 (Rounded to 10's) ••

.............................................................................................................................................

.............................................................................................................................................
QUANTITY UOM	 LABOR	 EQUIPMNT HILT/SUPP UNIT CST

...............................

...............................
TOTAL COST	 UNIT COST

ANA Off-Site Anatyticat Services 0	 0 0 42,100 42,100
SUB Fixed Price Contractor 13,550	 2,920 7,010 6,268,080 6,291,560
NNC Westinghouse Hanford Company 153,190	 0

...........	 ...........	 ...........
0 50,970

...........
204,150
..... ....._

HANFORO:	 ER PROGRAM 166,730	 2,920 7,010 6,361,1SO 6,S37,B10
Overhead 1,195,400

SUBTOTAL 7,733,210
Profit 520,340

SUBTOTAL 8,253,550
Bond 41,660

SUBTOTAL 8,295,210
BSO Tax 37,830

TOTAL INCL INOIRECTS 8,333,040
Subcontractor MPH S90,340-

SUBTOTAL a, 923,370
Project Management/Construction Ngnt 1,332,190

SUBTOTAL 10,255,570
General S Adnin/Conmmn Support Pool 2,604,430

SUBTOTAL 12,860,000
Contingency 4,501,000

TOTAL INCL OWNER COSTS 17,361,000

V

^r
a Â

to
^O



Fri 07 Oct 1994 TIME 0702:44

SUMMARY PAGE 16

U.S. Any Corps of Engineers
PROJECT SSLRRY: HANFORD: 61 PROGRAM - 100 K-5 SLURRY WALL

VERTICAL 6ARRIER MODEL
ee PROJECT DIRECT SUMMARY - LEVEL 2 (Round ed to 10'0 ea

............................................................................................................................................................................
QUANTITY UOM	 LARDS	 EOUIPMNT	 MITT/SUMP	 UNIT CST	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

AMA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S Analysis	 0	 0	 0	 42,100	 42,100

Off-Site Analytical Services	 0	 0	 0	 42, too	 42,100

SUB Fixed Price Contractor

m
N

SUB:01 Mobilization S Preparatory Work
SUB:03 Site Work
5110:06 Groundwater Collection S Control
8119:20 Site Restoration
SUB:21 Demobilization

Fixed Price Contractor

WNC Westinghouse Hanford Company

WHC:02 Monitoring, S71ing B Analysis
WNC:06 

g
roundwater Collection S Control

WHC.13 Slurry Watt

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
BSO Tax

TOTAL INCL INDIRECTS
Subcontractor MPH

SUBTOTAL
Project Management/Construction Mgnt

SUBTOTAL
General B Ackni n/Cowon Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

9,600 1,620 7,010 11,000 29,420
0 0 0 22,180 22,180
0 0 0 6,217,500 6,217,500
0 0 0 T,400 7,400

3,950
...........	 ...........

1,110
...........

0 10,000
...........

15,060
........

13,550 2,920 7,010 6,268,080 6,291,560

660 0 0 35,200 35,860
2,300 0 0 0 2,300

....150.220	
..________0 ____....._0

_____15_770 165,990

153,190 0 0 50,970 204,150
...........	 ...........

166,730 2,920
...........

7,010
...........
6,361,150

.........
6,537,810
1,195,400

--7,733,210
520,340

8,253,550
41,660

8,295,210
37,830

8,333,040
590,340

--8,923,370
1,332,190

10,255,570
2,604,430

12,660,000
4,501,000

17,361,000

a
0

d^^x^r
Da p

^O
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Fri 07 Oct 1994 U.S. Army Cor	 of Engirsnaa TIME 07:12:44
PROJECT BSLRRY:	 NAMFORD:	 Ell PROGRAM - 1100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL SUMMARY PAGE	 17
•• PROJECT DIRECT SUMMARY - LEVEL S (Raeded to 10 0 5) ••

..............................................................................................................................................

............................................................................................................--.----...........................
QUANTITY UOM	 LAIN	 EQU1PMNT MAT/SUPP UNIT CST

........................

......-

.......
TOTAL COST	 UNIT COST
........................

ANA	 oft-Site Analytical Services

ANA:02	 Monitoring, Sampling S Ana lysis

ANA:02.08	 Sampling Red Contaminated Media

ANA:02.08.02	 Ground Mater Analysis Yr 1 - 12

Groud Water Ana
lysis Yr 1 - 12

...........	 ............
10.00 EA	 0 0

-----------
0

-----------
42,100

.........--
42,100	 4210.00

Sampling Red Contaminated Media
...........	 ...........

0
... ........	 ........

0
...........

0
...........

42,100
...........

42,100

Mon itoring, Sampling S Ana lysis 0

.•--

...
0

---

...........
0

...........
42,100

...........
42,100

Off-Site Analytical Services --------.0
	 ---

0---------- ••-•- 42,100 -•---42,100

SUB	 Fixed Price Con
tractor

SUB:01	 Mobilizati on S Preparatory Work

SUB:01.02	 Mobilize Persomet S Equipment

d
0

^r
4D

D A
In

SUB:01.02.02 Mobilize Trotters

Mobilize Trailers

Mobilize Personn el S Equipment

SUB:01.04 Setup/Construct Ten s, facilities

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trotters

Establish Facilities

SUB:01.04.02 C onstruct Decon Area

Construct Decors Area	 24.00 NR

SUB:01.04.03 Site Survey

	...........	 ...........	 ...........	 ...........	 -----------

	

0	 750	 0	 0	 750

	

...........	 ...........	 ...........	 ...........	 -----------

	

0	 750	 0	 0	 750

3,000
...........	 ...........

0
.....

810
.................

0 3,810

3,000 0 BID 0
-----------

3,810

...........	 ...........
4,350 1,070

...........
3,770

...........
0

...........
9,190 382.93



	... 	 ...........	 ...........	 ...........	 ...........

	

0	 0	 0	 46,000

Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:12:44
PROJECT BSLRAY: NANFORD: ER PROGRAM - 100 BC-5 SLURRY WALL

VERTICAL BMRIEN NODEL 	 SUBIARY PAGE 10•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10b) ••
............................................................................................................................................................................

QUANTITY UON	 LABOR	 EOUIPNNT	 (BIT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

	

...........	 ...........	 ...........	 ...........	 -----------

Site Survey	 0	 0	 0	 1,000	 1,000

	

...........	 ...........	 ...........	 ...........	 ...........
Setup/Construct Tap Facilities	 7,350	 1,070	 4,500	 1,000	 14,000

m

A

SUB:01.05 Construct Temporary Utilities

Construct Temporary Utilities

SUB:OI.D6 Pre-Construction Submittals

Pre -Construction Submittals

Mobilization S Preparatory Work

SUB:03 Site Work

SU11:03.03 Earthwark

Earthwork

SUB:03.04 Roads/Parking/Curbs/Walks

Roads/Parking/Curbs/Walks

SUB:03.06 Electrical Distribution

Electrical Distribution

Site Work

SUB:06 Groundwater Collection L Control

SUB:06.01 Extraction S Injection Wells

SUB:06.01.01 Well Drilling S Construction

Well Drilling B Construction

SUB:06.01.04 operations and Maintenance 3,6,9

Operations Ord Maintenance 3,6,9

...........
2,250

...........
0

...........
2,430

...........
0

-----------

4,680

___________

4.00 EA	 0

___________

0

___________

0

___________

__.. 10 .000

-----------

__ 10,000_ 2500.00

------9,600 -••	 •- 1,820 -----•7,010 11,000 29,420

r

........... ........... ........... ........... ........... D p
0 0 0 S,D00 5,000 tir

...........
0

...........
0

...........
0

...........
7,150

...........
7,180

...........
0...........

...........
0...........

...........
0...........

...........
10,000...........

-----------

10,000...........
0 0 0 22,180 22,180

	

___________	 ___________	 ___________	 ___________

4.00 EA	 0	 0	 0	 480,000
	

480,000	 120000.00
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Fri 07 Oct 1994 U.S. Awry Corp* of Engi nears TIME 07:12:44
PROJECT BLLRRY:	 HANFORD:	 ER PROGRAM • 100 BC-5 SLURRY WALL

VERTICAL BMRIEN MODEL SUMMARY PAGE	 19
•• PROJECT DIRECT SUMARY - LEVEL 5 (Rounded to 10-s) ••

.............................................................................................................................................

____________________________________________________________________________________________________________________________________________________________________________
QUANTITY 110M	 LABOR	 EWIPNNT NAT/SUP► UNIT CST	 -

...............................
TOTAL COST UNIT COST

SUB:06.0T.9x	 Site Piping

Site Piping
...........	 ...........

0 0
...........

0
...........

59,000
-----------

59,000

Extraction 6 Injection Wells
...........	 ...........

0 0
...........

0
...........

585,000
...........

585,000

SU8:06.03	 Slurry Walls

Slurry Walls
...........	 ...........

0 0
...........

0
-----------
5,632,500

...........
5,632,500

undGrowater Collection S Control
...........	 ...........

0 0
...........

0
...........
6,217,500

...........
6,217,500

SUB:20	 Site Restoration

SUB:20.04	 Revegetation and Planting

Revegetation and Planting
...........	 ...........

0........... •_-....... 0

...........

----•-•---0

...........
7. 400

-----------
----•.7,400

Site Restoration 0 0 0
...........

7,400 7,400

SU8:21	 Demobilization

SUB:21.02	 Demobilize Perso
nn

el i Equipment

SUB:21.02.02	 Demobilize Trailers

Demobilize Trailers
...........	 ...........

0 750
...........

0
...........

0
...........

750

Demobilize Personn
el 6 Equipment

...........	 ...........
0 750

...........
0

...........
0

...........
750

SUB:21.04	 Demobilize Temp Facilities

SUB:21.04.02	 Remove Decon Area

Remove Decon Area
___________	 ___________

8.00 NR	 1,450
...........

360
___________

0
___________

0
-----------

1,810 225.72

Demobilize Temp Facilities
...........

1,450 360
...........

0
...........

0
...........

1,810

SUB:21.05	 Disconnect Temporary Utilities

Disconnect Temporary Utilities
...........	 ...........

2,500 0
...........

0
...........

0
-----------

2,500

SUB:21.06	 Post-Construction S ub mittals

d
O

d

A
t^
^b



Fri 07 Oct 1994	 U.S. Army Corps of EnOfnneero	 TIME 07:12:44
PROJECT BSLRRV: HAKIM: BE PROGR AM - 100 BC-5 SLURRY WALL

VERTICAL BARRIER MODEL	 SUMMARY PAGE 20
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10-9) ••

QUANTITY LION	 LABOR
...........................................................................

EQUIPMNT NAT/SUPP UNIT CST
...............................

TOTAL COST	 UNIT COST

...........
4.00 EA	 0

...........

0

...........

0
...........

10,000

...........
10,000	 2500.00

3,950
...........

1,110
...........

0
...........

10,000
...........

15,060

13,550 2,920 7,010 6,268,080
...........
6,291,560

m
a

Post-Construction Submittals

Denobili:ati
an

Fixed Price Contractor

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling S Analysis

WHC:02.08 Sampling Red Cmtmtd Media 1.12

WNC:02.08.02 Ground Water Analysis

Ground Water Analysis

WHC:02.08.04 Take Ground Water Samples

Take Ground Water Samples

Sampli ng Red Cmtmtd Media 1.12

Monitoring, Sampling S Analysis

WHC:06 Groundwater Collection S Control

WHC:06.03 Slurry Watts 1 - 12

Slurry Walls 1 - 12

Groundwater Collection S Control

WHC:13 Slurry Wall

WHC:13.21 Slurry Wall

WHC:13.21.08 Operation and Maint-Yrs 1.12

Operation and Maint-Yrs 1-12

WNCO3.21.11 Prepare Amust Report

d

........... ........... ........... d

88.00 EA	 0 0 0

...........
35,200

------ .....

35,200 400.00	 1^„

D A

24.00 NR	 660
...........

0
...........

0 0 660 27.62

660........... 0
...........

...........

0
...........

...........

35,200
...........

.. . ........
35,860

660 0 0 35,200
-----------

35,860

___________

2,300
...........

___________

0
...........

___________

0
...........

___________

0
...........

-----------
2,300

.-.

2,300 0 0 0

...........
2,30D

	

___________	 ___________	 ___________	 ___________	 ...........
	0 	 0	 0	 15,770	 15,770



Prepare Annual Report

WHC:13.21.12 Prepare A
nn

ual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2.12)

Slurry Wall

Slurry Wall

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
690 Tax

TOTAL INCL INDIRECTS
Subcontractor MPR

SUBTOTAL
Project Management/Construction Mont

SUBTOTAL
General A Adnin/Coamun Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

m
J
J

Fri 07 Oct 1994	 U.S. Army Corp of E ngineer*	 TIME 07:12:44
PROJECT RSLRRY: NAN FORD t E! PROGRAM - 100 SC-5 SLURRY WALL

VERTICAL BARRIER MODEL	 SUMMARY PACE 21
•• PROJECT DIRECT SUMMARY - LEVEL S ( Rounded to 104) ••

QUANTITY I=	 LABOR
............................................................................

EQUIPMNT MAT/SUPP UNIT CST
...............................

TOTAL COST	 UNIT COST

-----------

90,150

-----------

0

-----------

0

-----------

0

...--...----

90,150

...........
60,070

...........
0

...........
0

-----------

...........
0-----------

............

60,070
.......................

150,220

-----------
0 0

-----------
15,770

-----------
165,990

-..--.....-------------

150,220

-----------

0 0 15,770........... 165,990...........
----153,190
...........

..........0..........0

........... ...........
.0,970

........... ...........

166,730 2,920 7,010 6,361,150 6,537,810
1,19S,400

7,733,210
520.340

8,253,550
41,660

8,295,210
37,830

8,333,040
590,340

--8,923,370
1,332,190

10, 25S, 570
2,604,430

12,860,000
4,501,000

17,361,000

0

^r
a

in
^D
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4210.00
42,100

42,100

4210.00

4210.00

Fri 07 Oct 1994	 U.S. Arty Corp of Engineers 	 TIME 07:12:44
PROJECT BSLRRY:	 RANFORD: 94 PROGRAM - 100 RC-S SLURRY WALL

DETAILED ESTIMATE	 VERTICAL BARRIER MODEL 	 DETAIL PAGE	 1
AMA. Off-Site A

na
lytical Services

ANA:02. Monitoring, Sampling S Analysis 	 RUAMTT UOM CREW ID	 LABOR	 EOUIPMT	 MITT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

m
J
00

ANA. Off-Site Analytical Services
ANA:02. Monitoring, Sampling S Analysis

ANA:02.08 . saammpplire Red Contami na ted Med ia
AMA:02.08.02. Groud Water Analysis Tr 1 - 12

Assumptions :
I. Assure ssepling of 7 swnftorf ng wits on a	 mw	 dsemial bas for the

12-year lifecycie.
(14 samples)

Z. Assume nanthty performance amnitori ng of 7 wells for the
12-year lifecycle.
(84 imapl es)

- Total samples • 98

3. All on-site sample Analyses performed by WRC mobile lab

4. 10% off-site verification analysis of reduced analyte list with CLP
protocol.
(102 of 9'B	 10 ea)

ANA	 Analyze LLW Sample - Off-site	 0.00	 0.00
Lob	 10.00 EA	 0	 0

Ground water Analysis Yr t - 12	 10.00 EA

	

•--•---...0
	

---•----- 	 0

	

0.00	 4210.00

	

0	 42,100

	

-------...0	 ...........

Sampling Red Contaminat ed Med ia
...........	 ...........

0
........... .....

0
.........

0
..	 ...........

42,100

Monitoring , Sampli ng S Ana lysis 0
..

......	 ...........
0 0

...........
42,100

Off-Site Analytical Services
.........	 .....

0
......	 ...

0
........

0
...........

42,100

42,100

-----42,100

-----42,100



Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 71 14E 07:12:44
PROJECT BSLRRY: HANFORD. ER PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE 	 VERTICAL BARRIER MODEL	 DETAIL PAGE	 2
SUB. Fixed Price Contractor

................................................................................................................................................... .............................................
SUB: 01. Mobilization L Preparatory Work OUANTY UOM CREW ID LABOR EOUIP14NT MAT/SUPP UNIT CST TOTAL COST UNIT COST
.................................................................................................................................................................__.......__.

SUB. Fixed Price Contractor
SUB:01. Mobilization B Preparatory Work

SUB:D1.02. Mobilize Persamel B Equiposent
SUB:01.02.02. Mobilize Trai lers

FPC S3 Mobilize Field Office Trailer 	 0.00	 250.00	 0 00	 0 DO	 250 00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Decors Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Mobilize Trailers
...........

0
...........	 ...........

750 0
...........

0
...........

750

lei Mobilize Persomel B Equipment
...........

0
...........	 ...........

750 0
...........

0
...........

750
J
ID

d

b C\

^r
a Â
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Fri 07 Oct 1994	 U.S. Arvy Corps of Engineers	 TIME 07:12:44
PROJECT BSLRRT: HANFORD: ER PROGRAM - 100 SC-5 SLURRY WALL

DETAILED ESTI MATE	 VERTICAL SARRIEN MODEL 	 DETAIL PAGE	 3
SUB. Filed Price Contractor

............................................................................................................................................................................SUB:01. Mobilitati on G Preparatory York QUTANTT I= CREW ID LABOR EOUIPMMT MAT/SUPP UNIT CST TOTAL COST UNIT COST............................................................................................................................................................................

SUB:01.04. setup/Construct Tss:p Facilities
SUB:01.04.01. Establish Facilities

Sw:01.04.01.02. Setup Trotters

M FPC S3 Setup Field Office Trailer 	 1000.00	 0.00	 269 50	 0 DO	 1269 SO
1.00 EA 1,000 0 270 0 1,270	 1269.50

M FPC S3 Setup Storage Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270	 1269.50

M FPC S3 Setup Decon Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270	 1269.50

Setup Trailers
___________

3,000
___________

0

________ ___	 _________

809
__

0

...........

3,809

Establish Facilities
...........	 ____......

3,000
0 ...........

809
_____..._. O ..____

3,809

0O

^^ r

D A
V
M
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Fri 07 Oct 1994 U.S. Arty Corps of Engineers TIME 07:12:44
PROJECT BSLRRT:	 HANFORD;	 EI PROGRAM • 100 BC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 4
SUB. Fiats Price Contractor

SUB:01. Mobilieati on B

............................................................................................................................................................................

.............................................................................................................................................
Preparatory Work	 QUANTY U014 CREW ID	 LABOR EDUIPMNT MT/SUPP UNIT CST

...............................
TOTAL COST UNIT COST

SUB:01.04.02. Construct Devon Area
Work to be Performed:
Construct decontawination are/pad for equipment and vehicles.

Crew and Equipment:
Fixed Price Contractor: 	 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhoe,	 1 pickup truck

Output:
Assumed duration for this activity is 3 crew days.

FPC S3 Laborer Group - 1	 25.20 0.00 0.00 0.00 25.20
• 3 an	 72.00 MR	 0029	 1,814 0 0 0 1,814 25.20

O
fPC S3 Laborer Group - 2	 25.50 0.00 0.00

MR
0.00 25.50 d M

- 3 as	 72.00	 0030	 1,836 0 0 0 1,836 25.50 70
r

FPC S3 Group-6 Power Equipment Operator 29.10 0.00 0.00 0.00 29.10 D `D
-	 1 

as
24.00 MR 0039 698 0 0 0 698 29.10 41

to
FPC S3 Smell Tools - 2 as 0.00 1.39 0.00 0.00 1.39 `D

48.00 NR XMIKK020 0 67 0 0 67 1.39

FPC S3 TRK,HWY,4x4,F250,3/4T,8B00 GVW 0.00 7.31 0.00 0.00 7.31
4x4 3/4 TON PICK-UP 24.00 HR T50F0004 0 175 0 0 175 7.31
-1 as

FPC S3 NYO EKCAV,TRK MTO,.5 CY SKT,6x4 0.00 34.44 0.00 0.00 34.44
MYORO-SCOPIC - 1 ea 24.00 MR 030BAOOI 0 826 0 0 826 34.44

M FPC S3 Construction Materiels/Supplies 0.00 0.00 2156.00 0.00 2156.00
Allowance 1.00 LS 0 0 2,156 0 2,156 2156.00

M FPC S3 Allowance for Tank 0.00 0.00 1617.00 0.00 1617.00
Assure 1000 gal plastic tank 1.00 EA 0 0 1,617 0 1,617 1617.00
for water collection

Construct Oecon Area 24.00 NR 4,349 1,069 3,773 0 9,190 382.93
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Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TINE 07:12:44
PROJECT BSLRRY: NANFORD: ER PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE 	 VERTICAL UIRRIEN MODEL	 DETAIL PAGE	 5
SIN. Fixed Price Cont ractor

SUB-0i. Mobll(tatiw S Preparatory York	 OUANTY UON CREW IB	 LABOR	 EDUIPNNT	 N4T/SUP►	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

SUB:01.04.03. Site Survey

FPC Sl Allwwce for Site Survey 0.00 0.00 0.00 1000.00 1000.00
Prepare site for constructi on 	1.00 LS 0

...........
0 0 1,000 1,000	 1000.00

Site Survey 0
...........

0
...........

0
...........

1,000
...........

1,000

Setup/Construct Tap Facilities
...........	 ...........

7,349 1,069
...........

4,562
...........

1,000
...........

13,999



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:44
PROJECT BSLRRY: HANFORD:	 IN PROGRAM - 100 IC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL SARRIER MODEL DETAIL PACE	 6
SUR. Fixed Price Contractor

l	 SU8:01. Mobilization 6 Preparatory York
............................................................................................................................................

.............................................................................................................................................
OUANTY UOM CREW ID 	 LABOR EO111PMRT MATySUPP UNIT CST

.......................

...............................
TOTAL COST

"'.____.
UNIT COST

SU11 :01.05. Construct Temporary Utilities

N FPC S3 Allowance for Temporary Power 1.00 0.00 1.08 0.00 2.08
500.00 LF SOD 0 539 0 1,039 2.08

M FPC S3 Allowance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 0 270 0 520 1.04

M FPC S3 All owsncefor Temporary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 LF 1,500

...........	 ...........
0 1,617

...........
0

...........
3,117

...........
6.23

Construct Temporary Utilities 2,250 0 2,426 0 4,676

d

d^
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Fri 07 Oct 1994 U.S. Army Corp of EnBitrers TIME 07:12:44
PROJECT BSLRRY:	 NANFORD.	 Ell PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIIUITE VERTICAL BARRIEN MODEL DETAIL PAGE	 7
SIN. Final Price Contractor

SmOl. Mobilization S Preparatory work
----------° .................................................................................................................................................•-----.......--
.............................................................................................................................................

GUANTt U011 CREW 10	 LABOR	 EOUIPNNT MITT/SUPP UNIT CST
...............................

TOTAL COST UNIT COST

SU1:01.06. Pre-COnetrustion Submittals

FPC S3 Ailoamme for Pre-Cotstruction 0.00	 0.00 0.00 2500.00 2500.00Submittals by Fixed Price 4.00 EA	 0	 0 0 10,000 10,000 2500.00Contractor

Pre-Construction Submittals
...........	 ...........

4.00 EA	 0	 0
...........

0
...........

10,000
...........

10,000 2500.00

Mobilization S Preparatory work
...........	 ...........

9,599	 1,819
...........

7,007
...........

11,000
...........

29,424
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Fri 07 Oct 1994 	 U.S. Army Corps of Ergineera	 TIME 07:12:44
PROJECT BSLRAY: HANFORD: ER PROGRAM - 100 BC-5 SLURRY HALL

DETAILED ESTIMATE	 VERTICAL BARRIER MODEL	 DETAIL PAGE	 a
SUB. Fixed Price Contractor

SUS:03. Site Work	 DUANTY UOM CREW ID	 LABOR	 EDUIPNNT	 MAT/SUP►	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

SUB:03. Site Work
SUB:03.03. Earthwork

FPC S3 Allowance for Site Preparation 	 0.00	 0.00	 0.00	 5000.00	 S000.00
1.00 LS	 0	 0	 0	 5,000	 S,000	 S000.00

	

...........	 ...........	 ...........	 ...........	 ...........
Earthwork	 0	 0	 O	 5,000	 5,000
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Fri 07 Oct 1994 O.S. Arty Corp of Engineers TIME 07:12:44
PROJECT BSLRRT: 	 RADF0RD:	 ED PROGRAM - 100 BC-S SLURRY WALL

DETAILED ESTIMATE VERTICAL SARRIER MODEL DETAIL PACE	 9
SIN. Fixed Price Contractor

SUB:03. Site Work
.............................................................................................................................................
............................................................................................................................................DUANTT LIM CREW 10	 LABOR	 EBUIPMMT M11T/SUPP UNIT CST

...............................

...................."'.........TOTAL COST UNIT COST

SUB:03.04. Roads/Parking/Curbs/Walks

FPC S3 Allowance for Access Road 0.00	 0.00 0.00 10.00 10.00
400.00 ST	 0	 0 0 4,000 4,000 10.00

FPC S3 Access Roads to wells 0.00	 0.00 0.00 2.12 2.12
Assume 750 If of road per 1500.00 LF	 0	 0 0 3,180 3,180 2.12
well, 10 it wide, native
aaterists ?SO if/well x 2 wells
= 1500 If

s
___________	 ___________

0	 0
___________

0
_________ —

7,180
-------

7,180
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Fri 07 Oct 1994 1U.S. Army Corp of Engineers TIME 07:12:44
PROJECT BSLRRY:	 NANFORD:	 ER PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 10
SUB. Fixed Price Contractor

SUB:OT. Site Work
------------- .... ----------------------------------------------------------------------------------------------

.............................................................................................................................................
G1IANTY U0I1 CREW ID	 LABOR	 EGUIPMMT MAT/SUPP

... .
.........................................................

UNIT CST
...............................

TOTAL COST UNIT COST

SUB:01.06. Electricel OistriDutl on

FPC SS All owame for Site Electrica l 0.00	 0.00 0.00 10000.00 100D0.00
1.00 LS	 0 0 0 10,000 10,000 10000.00

Electrical Distrihuti on
...........	 ...........

0 0

...........

0
...........

10,000

...........
10,000

Site Work
___________	 ___________

0 0

___________

0

___________

22,180

......

22,180
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Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:44
PROJECT BSLART: HANFORD:	 ER PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 11
SIN. fixed Price Contrac tor

SUB:06. Groundwater Collection S Control
.............................................................................................................................................

................................................................................................................................
OUANTY LEN CREW ID	 LABOR	 E011IPMNT WAT/SUPP WIT CST

....................

...............................
TOTAL COST

...........

............
UNIT COST

SUB:06. Groundwater Collection S Control
SUB:06.01. Extr action B Injecti on Wells

5 118:06.01.01. Well Drilling g Constructi on

FPC S3 Drill/imt Extr/Inject Welts 0.00 0.00 0.00 700.00 700.00
Note:	 2 new extraction 600.00 LF 0 0 0 420,000 420,000 700.00
and 2 raw Injection welts, 150
it deep, B In diameter	 screened
for 50 ft.	 Unit cost Is
assumed to include handling and
packaging of contaminated well
cuttings, transport to the
dli West facility, and
associat ed disposal fees.

FPC S3 Allowance for well Pumps-100 GPM 0.00 0.00 0.00 3000.00 3000.00
2.00 EA 0 0 0 6,000 6,000 3000.00 C7

FPC S3 Allowance for C ontrols and 0.00 0.00 0.00 10000.00 10000.00
rconnecti ons at wellheads 4.00 EA 0 0 0 40,000 40,000 10000.00

DFPC S3 Allowance for Water Level 0.00 0.00 0.00 1000.00 1000.00 A
monitoring instrumentation. 10.00 0 0 0 10,000 10,000 1000.00 trh
Assume 5 piezometers per ^p
extracti

on
 well using well

points

FPC S3 Allowance for Wellhead Covers 0.00 0.00 0.00 1000.00 .00
Assune manhole-type cover for 4 .00 EA 0 0 0 4,000 1000,0004 1000.00
each wellhead

Welt	 Drilling It 4.00 EA
...........	 ...........

0 0
...........

0
...........

480,000
-----------

480,000 120000.00



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:44
PROJECT BSLRRT: MANFORD:	 EIl PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 12
SIN. Fixed Price Contractor

SUB:06. Groundwater

--------------------------------------------- - --
Collection L Control

.............................................................................................................................................

'°-----------_.._.__..------__.°
QUANTY LION CREW ID	 LABOR

--- - -°-..--------------_.__._.._.._....._...............

EOUIPMNT M11T/SUPP

._..-

UNIT CST
...............................

- - ---- - ----------._....
TOTAL COST

---_.

UNIT COST

SUB:06.01.04. Operations and Maintenance 3,6,9

FPC S3 Allowance for well Workover 0.00 0.00 0.00 10000.00 10000.00
Assume 1 every 3 years for each 4.00 EA 0 0 0 40,000 40,000 10DOO.00
well during the 12-year
lifecycle

FPC S3 Allowance for Weil Pump 0.00 0.00 0.00 3000.00 3000.00
Replacement 2.00 EA 0 0 0 6,000 6,000 3000.00
Axuee poop replacement every 3
years for each extraction well

...........	 ........... ........... -----------

Operations and Maintenance 3,6,9 0 0

...........

0 46,000 46,000
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Fri 07 Oct 1994 U.S. Army Cor	 of Engineers TIME 07:12:44
PROJECT BSLRRYt MANFORDt	 Ell PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 13
SUB. Fixed Price Contractor

SUB:06. Groundwater Collection S Control

_____________________________________________________________________________________________________________________________________________

.....................................................................................................••.._..___...._..........____._..._.....
GUANTY UO1 CREW ID	 LABOR	 ERUIPNNT MAT/SUPP UNIT CST

_______________________________

....___._....._...._.__...._...
TOTAL COST UNIT COST

SUB:06.01.9x. Site Piping

FPC S3 Allowance for Piping from Well 0.00	 0.00 0.00 18.00 18.00
Need to distribution point 1500.00 LF 0	 0 0 27,000 27,000 18.00
Assuoe 750 If of double-wail
PVC pipe per extraction well

FPC S3 Allowance for Leek Detection 0.00	 0.00 0.00 5000.00 5000.00
1.00 LS 0	 0 0 5,000 5,000 5000.00

FPC S3 Ailments, for Force Main 0.00	 0.00 0.00 18.00 18.00
Discharge Piping 1500.00 LF 0	 0 0 27,000 27,000 18.00
Assume 750 If of double-well
PVC piping per Injection well

Site Pipingp	 g 0	 0 0 59,000 59,000 d
Extraction S Injection Well, 0	 0 0 585,000 585,000 ^,

a A
to



Fri 07 Oct 1994 U.S. ArW Corps of Engi nears TIME 07:12:44
PROJECT BSLRRT:	 NANFORD:	 BE PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTINATE VERTICAL BARRIER MODEL DETAIL PAGE	 14
SUB. Fixed Price Contractor

SUS:06. Groundwater Collection S Control
............................................................................................."""-..--.......__.___...._...___._.___________

.............................................................................................................................................
OIMNTY LOW CREW ID 	 LABOR ERUIPMNT NAT/SUPP UNIT CST

__._.............._...__.__.___

...............................
TOTAL COST UNIT COST

SUB:06.03. Slurry Walls

FPC $3 Corstruct Slurry Wall 0.00 0.00 0.00 25.00 25.00
Assume 150 ft deep x 1500 if 225000 Sf	 0 0 0 5,625,000 5,625,000 25.00
Includes mb of equipnrnt
excavation, and Installation of
slurry wall.

FPC S3 Install Soil Cap over Barrier 0.00 0.00 0.00 5.00 5.00
1500.00 LF	 0

___________	 ___________
0 0

-----------
7,500

...........
7,500

...........
5.00

Slurry Walla 0 0 0 5,632,500 5,632,500

Groundwater Collection S Control
...........	 ...........

0 0
...........

0
...........

6,217,500
...........
6,217,500 O
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Fri 07 Oct 1994	 U.S. Awry Corps of Engineers	 TIME 07:12:44
PROJECT BSLRRY: NANFORDt ER PROOMAN - 100 SC-5 SLURRY WALL

DETAILED ESTI MATE	 VERTICAL BARRIER MODEL 	 DETAIL PAGE 1S
SIB. Fixed Price Cont ractor

............................................................................................................................................................................
SUS:20. Site Reato ration OUANTY U011 CREW 10 LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
............................................................................................................................................................................

SUS:20. Site Restarati on
SUB:20.04. Revegetation and Planting

FPC S3 Allowance for Site Restoration 	 0.00	 0.00	 0 00	 2 00	 2 003700.00 ST	 0
........... 0 0 7,400 7,400	 2.00

Revegetation and Planting 	 0
...........

0
...........

0
...........

7,400
...........

7,400
...........	 ...........

Site Restoration	 0 0
...........

0
...........

7,400
...........

7,400
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Fri 07 Oct 1994 U.S. Array Corps of Engineers TIME 07:12:44
PROJECT BSLRRY: NANFORD:	 ER PROGRAM - 100 BC-5 SLURRY MALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 16
SUB. Fixed Price Contractor

SUB:21. Demobilization
.............................................................................................................................................

DUANTY UOM CREW
-------------------------------------------------------------------------------°°--------------.--......_..._.....--........................-------------------------- - -

ID	 LABOR EOUIPMNT MAT/SUPP UNIT CST
.......................

TOTAL COST UNIT COST
........

SUB:21. Demobilization
SUB:21.02. Desobilize Persomel A Equipment

SUB:21.02.02. Oemobilite Trailers

FPC S3 Demob Field Office Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

fPC S3 Demob Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0

...........	 .....
250 0 0 250 250.00

Demobilize Trailers 0

......

750

...........

D

...........

0

-----------

750

Demobilize Persomel S Equipment
...........	 ...........

0 750

...........

0
...........

0
-----------

750

p
0pm

'w z
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Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:44
PROJECT BSLRRY: 	 HANFORD:	 ER PROGRAM - 100 BC-5 SLURRY HALL

DETAILED ESTIMATE VERTICAL BARRIER NDOEL DETAIL PAGE	 17
SUB. Fixed Price Contractor

SUB:21. Demobilization
--------------------------------------------------------------...-------...--.....-°.---..........-------.-.----.......------------.-............-------------..-...------

.............................................................................................................................................
GUANTY UON CREW 10	 LABOR	 EOUIPNNT HAT/St" LIMIT CST

...............................
TOTAL COST UNIT COST

Su6:21.04. Demobilize TOM Facilitles
SUB:21.04.02. Remove Decor, Area

Work to be Performed:
Remove decontsmirution area/pod for equipment and vehicles.

Crew and Equipment:
Fixed Price Contractor: 	 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhoe, 1 pickup truck

Output:
Assumed duration for this activity is 1 crew day.

FPC S3 Group-6 Power Equipment Operator	 29.10 0.00 0.00 0.00 29.10
- t ea	 8.00 MR	 0039	 233 0 0 0 233 29.10 0

FPC S3 Laborer Group - 1	 25.20 0.00 0.00 0.00 25.20 d M- 3 as	 24.00 MR	 0029	 605 0 0 0 605 25.20

FPC S3 Laborer Group - 2	 25.50 0.00 0.00 0.00 25.50 D ?- 3 ea	 24.00 MR	 0030	 612 0 0 0 612 25.50

u7
FPC S3 MYD EXCAV,TRK MTD,.5 CY BKT,6X4 	 0.00 34.44 0.00 0.00 34.44

HYDRO-SCOPIC - i as	 8.00 MR	 H30BA001	 0 275 0 0 275 34.44

FPC S3 YRK,HWY,4X4,F250,3/4T,8800 GW	 0.00 7.31 0.00 0.00 7.31
4X4 3/4 TON PICK-UP	 8.00 MR	 T50F0004	 0 58 0 0 58 7.31 .,
.	 1 as

FPC S3 Small Tools - 2 ea	 0.00 1.39 0.00 0.00 1.39
16.00 MR	 XMIXX020	 0

----------------
22 0 0 22 1.39

Reaave Oscan Area	 8.00 MR	 1,450
------

356
-----------

0
-----------

0
.----------

1,806 225.72

-----------	 - ---
Denobilite Tarp Facilities 	 1,450

------'
356

-----------
0

-----------
0

...........
1,806



1T1

^Ot„

d

d ^

xr

Fri 07 Oct 1994 U.S. Army Corps of Engineers TINE 07:12:44
PROJECT BSLRRY: NANFOROt	 Ell PROGRAM - 100 BC-5 SLURRY WALL

DETAILED EMIRATE VERTICAL BARRIER MODEL DETAIL PACE	 1 8

SUB. Fixed Price Contractor

SUB:21. Oemobi Ueati on
........................................................................................................................................'-

.............................................................................................................................................
QUANTY LION CREW ID	 LABOR EDUIPMNY MAT/SUP► UNIT CST

°------......-----"-----------°

...............................
TOTAL COST UNIT COST

SUB:21.05. Discomect Temporary Utilities

N FPC S3 Remove Temporary Powe
r 1.00 0.00 0.00 0.00 1.00

500.00 LF Soo 0 0 0 So0 1.00

M FPC S3 Reanve Telephone 1.00 0.00 0.00 0.00 1.00
500.00 IF 500 0 0 0 500 1.00

M FPC S3 Remove Temporary Water 3.00 0.00 0.00 0.00 3.00
and Sewer Service 500.00 LF 1,500 0 0 0 1,500 3.00

Discontect Temporary Utilities
...........	 ...........

2,500 0
...........

0
...........

0
_...."" --

2,500



Fri 07 Oct 1994	 U.S. Arty Corps of EnBirmers 	 TIME 07:12:"
PROJECT BSLARY: BAMFORD: E! PROGRAM - 100 SC-5 SLURRY WALL

DETAILED ESTIMATE 	 VERTICAL BARRIER MODEL	 DETAIL PAGE 19
SUB. Fixed Price Contractor

..............................................................................................................................................."'._.........__._____.......
SUB:21. Demobilization OUANTY UOM CREN 10 LABOR EOUIPMMT MAT/SUPP UNIT CST TOTAL COST UNIT COST
............................................................................................................................................................................

SUB:21.06. Pont -Construction Submittals

FPC S3 Allowance for Post-Comtruction	 0.00	 0.00	 0.00	 2500.00	 2500.00
Submittals by Fixed Price	 4.00 EA
Contractor, Year 12

Post-Construction Submittals 	 4.00 EA

Demobilization

Fixed Price Contractor

m
1b
lT

	0 	 0

	

...........	 ...........

	

0	 0

	

...........	 ...........

	

3,950	 1,106

	

...........	 ...........
	13,548	 2,925

0 10,000

..........
0

...........
10,000

..........
0

...........
10,000

..........
7,007

...........
6,260,000

	

10,000	 2500.00

	

10,000	 2500.00

15,056

•-6,291,S60

0
0
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Fri 07 Oct 1994	 U.S. Army Corp of Engineers	 TIME 07:12:44
PROJECT BSLRRT: HANFORD: Ell PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE 	 VERTICAL BARRIER MODEL	 DETAIL PAGE 20
WMC. Westinghouse Hanford Company

WHC:02. Monitoring, Sampling S Analysis 	 DUANTY t= CREW ID	 LABOR	 EOUIPMMT	 MAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

M

J

WNC. Westinghouse Hanford Company
WHC:02. Monitoring, Sampling S Analysis

WNC.02.08. Sampling Rd Contmtd Media 1-12
WNC:02.08.02. Ground Voter Analysis

Asavptiona:
1. Assume saimr1lng of 7 monitoring wells on • semiannual basis for the

12 • yeer lifecycle.
(14 samples)

2. Assume monthly performance monitoring of 7 walls for the 12-yeer
lifecycle.
(84 Barytes)

• Total samp les a 98

S. 90% of samples analyzed at mobile tab
(90% of 98 a 88)

WMC	 Analyze LLW Sande . Mobile Lab 	 0.00	 0.00

-----------
Grovel Water Analysis	 88.00 EA0	 0

85.00 EA	
00

d

d

	0.00 	 400.00	 <oo.00, r

	

---.._....0	
15_200	 -----15.200	 600.00 D

	0 	 15,200	 15,200	 400.00	 A
to



Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:12:44
PROJECT BSLRRT: MANFOODt IN PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE	 VERTICAL MMIER MODEL 	 DETAIL PAGE 21
WNC. Westinghouse Nanfurd Company

WHC:02. Monitoring, Sampling S Analysis 	 OUAVIV UGH CREW ID	 LABOR	 EOUIPINIT	 MITT/SUVP	 UNIT CST	 TOTAL COST	 UNIT COST.............................................................................................................................................. ...............................

m
1O
00

WNC:02.08.04. Take Grand Water Samples
Assuptlatet
1.	 Assume sapling of 7 monitoring wits on a saMiatrslal basis for the
12-year lifecycle
(14 samples)

2.	 Assume 2 fteld technicians for 6 hours on a semiannust basis for the
12-year lifecycle
(24 hours)

MHC	 Technician, Envirormental27.62 0.00 0.00 0.00 21F
Reatoratlon Ops - 2 as	 24.00 Hit 	 663 0 0 0 663 27.62

Take Ground Mater Samples	 24.00 HR	 663 0 0 0 66S 27.62
0

Sampling Red Contmtd Media 1 . 12	 663 0 0 35,200 35„863 d C\9........... 	 ^'_...... 0
Monitoring, Swplfng A Analysis

-------- __ 0 ...........
35,200

_ ____3S
„863

.: r

D a
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Tri 07 Oct 1994	 U.S. Army Cor of EnBin 	 TIME 07tl2e44
PROJECT BSLRRY: RARFORD: Ell 	

sa n
 PROGRAM - 100 BC-3 SLURRY MALL

DETAILED ESTIMATE	 VERTICAL BARRIER NWEL 	 DETAIL PAGE 22
WRC. Westinghouse Hanford Company

WBC:06. Groundwater Collection G Control
............................................................................................................................................

OMARTY 11011 CREW 10 LABOR EOUIPMRT MAT/SUPP LIMIT CST
......................

TOTAL COST	 LIMIT COST
"'.._....

WRC:06. Groundwater Collection S Control
WWC:D6.03. Slurry Walls 1	 •	 12 '

Assume WRC 011 and safety oversits for the construction project.

WRC	 Technician, Envirormental 28.80 0.00 0.00 0.00 28.80
Restoration Ops 80.00 MR	 85201 2,306 0 0 0 2,306	 28.80

Slurry Watts 1 	 -	 12

_________ __
2,306

___________

O

___________

0

-----------
O

-----------
2,306

Groundwater Collection S Control
___________

2,306
___________

0
___________

0
___________

0

...........
2,304
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Fri 07 Oct 1994 U.S. Arary Corps of Enoi:rers TIME 07.12:44
PROJECT BSLRRY:	 HANFORD.	 ER PROGRAM • 100 SC-5 SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE	 23
WHC. Westinghouse Hanford Coapany

----------------------
WHC:13. Slurry Well

----------------------------------------------------------

.............................................................................................................................................

-------------------------------------------------------------
OUAMTY UO11 CREW FD	 LABOR	 EOUIPMMT MAT/SUPP UNIT CST

-------------------------------

................
TOTAL COST

...............
UNIT COST

WHC:13. Slurry Wall
WHC:13.21. Slurry Wall

WNCO3.21.011. Operation and Maint-Yra 1.12

WHC Allowanc	 for Electricity 0.00	 0.00 0.00 0.06 0.06
Wells:	 720 kW-hr/d 262800 KW	 0	 0 0 15,768 15,760 0.06
Assume 24 hrs/d A 36S days/yr
for the 12-year lifecycle

Operation and Maint-Yrs 1-12
-----------	 -----------

0	 0
-----------

0
-----------

15,768
---------.-

15,768
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Fri 07 Oct 1994	 U.S. Amm Corps of Enai veers 	 TIME 07:12:44
PROJECT SSLRRT: HANFORD: ER PROGRAM - 100 BC-5 SLURRY WALL

DETAILED ESTIMATE 	 VERTICAL BARRIER MODEL	 DETAIL PAGE 24
AMC. Westflmghone Hanford Company

WNC:13. Slurry Nell	 OUANTT 11011 CREW 10	 LABOR	 EOUIPMNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

WNC:13.21.11. Prepare Amnut Report

WHC	 Engineer Erwlrcr	 tst
Restoration Ops

WHC	 Scientist, Emtrornmental
Restored on Ops

Prepare Amual Report

43.34

	

1040.00 RR 85101	 45,074

43.34

	

1040.00 NR 85102	 45,074

90,148

	

0.00	 0.00	 0.00

	

0	 0	 0

	

0.00	 0.00	 0.00

	

0	 0	 0

0	 0	 0

43.34

	

45,074	 43.34

43.34

	

45,074	 43.34...........



Fri 07 Oct 1994 U.B. Army Corps of Engineers TIME 07:12:44
PROJECT BSLRRY:	 HANFORD:	 ER PROGRAM - 100 BC-S SLURRY WALL

DETAILED ESTIMATE VERTICAL BARRIER NOBEL DETAIL PAGE	 2S
WNC. Westinghouse Hanford CompMry

WNC:13. Slurry Welt
...................................................

.............................................................................................................................................
QUANTY 1)GN CREW ID	 LABOR	 EQU1PMNT

........................................................................................................................
NAT/SUPP WIT CST

...............................
TOTAL COST UNIT COST

WHC:13.21.12. Prepare Annual Report ( Vrs 2.12)
Assume 66% Year 1 Annual Report effort (2 FIE-s for 4 eenths each yesr)

WNC Engineer	 Envlroniental 43.34	 0.00 0.00 0.00 43.34
Restoration Ops 693.00 HR 85101	 30,035	 0 0 0 30,035 43.34

WNC Scienti at, Emtrormental 43.34	 0.00 0.00 0.00 43.34
Restoration Ops 693.00 NR 85102	 30,035	 0 0 0 30,035 43.34

Prepare Amuel Report (Yra 2 . 12)
...........	 ...........

60,070	 0
...........

0
...........

0
-----------

60,070

Slurry Wall
...........	 ...........

150,218	 0
...........

0
...........

15,768
...........

165,986

SlurryWall
...........	 ...........

0____150.218	 ----. ____
...........

0
...........

15_768
...........
____165.986 d--._'____ .--.-

CT1
Westinghouse Hanford Company 153,185	 0

...........	 ...........
0

...........
50,968 204,153 d O

i
HANFORD:	 ER PROGRAM 166,754	 2,925 7,007

...........
6,361,148

...........
6,537,814

.^

a Â
tr
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ANPROJECT BSLRRY: RFORD: ER PROGRAM - 100 BC-5 SLURRY WALL
VERTICAL BARRIER MODEL

*' LABOR BACKUP ••

_______________________________________________________________________________________ 	 ___ ...• TOTAL ••' -
SAC LABOR 10	 DESCRIPTION	 SASE OVERTM TWINS FIND TRVL	 RATE UO1 tMATE DEFAULT	 HOURS
............................................................................................................................................................................

FPC 0029 Laborer Group - 1 15.84 0.0% 28.7% 3.57 1.25 25.20 MR 07/09/93 0.00 96
FPC 0030 Laborer Group - 2 16.09 0.0% 28.5% 3.57 1.23 25.50 NR 07109/93 0.00 96
FPC 0039 Group-6 Power Equipment Operator 18.02 0.0% 27.4% 6.90 1.25 29.10 ON 07109193 0.00 32
WNC 85101 Engineer, Environmental 35.38 0.0% 22.51 0.00 0.00 43.34 MR 01/07/94 0.00 1733
UNC 85102 Scientist, Environmental 35.38 0.0% 22.5% 0.00 0.00 43.34 ON 01/07/94 0.00 1733
UNC 85201 Technician, Envirwmental 22.55 0.0% 22.5% 0.00 0.00 27.62 ON 01/07/94 0.00 104
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Fri 07 Oct 1994 U.S. Am7 Corps of Engineers
PROJECT BSLRRY: BAMFORD. It PROGRNI • 100 SC-5 SLURRY WALL

VERTICAL BARRIER NOBEL
*s EWIPNENT BACKUP "

.................................................................................................................... ** TOTAL •*............................._.._.....__...._
SRC EQUIP ID	 DESCRIPTION	 DEPR	 CAPT	 FUEL	 FOG ED REP TR 1111 TS REP TOTAL UON	 HOURS............................................................................................................................................................................
NIL H30BAOOI	 "TO EKCAV,TRK NTD,.5 CY BKT,6K4	 14.36	 3.58	 4.07	 1.4	 9.83	 0.90	 0.15 34.44 RR	 32
NIL ISOF0004	 TRK,NVT,4K4,F250,3/4T,8800 GW	 1.58	 0.39	 2.67	 0.7	 1.60	 0.27	 0.04	 7.31 NR	 32
NIL XNIKNO20	 Ssrll Tools	 0.46	 0.17	 0.13	 0.0	 0.57	 1.39 NR	 AS
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100 BC-5 ION EXCHANGE REMEDIATION MODEL
•• PROJECT OWNER SUMMARY - LEVEL 1 (Rou:ded to 10b) ••

..........	 ..................................................................................................................................................................
QUANTITY UGH	 CONTRACT COST SUB MPH	 PM/CM GSA/CSP CONTINGN	 TOTAL COST	 UNIT COST............................................................................................................................................................................

ANA Off-Sits Amtytical Services
SUB Fixed Price Contractor
WK Westinghouse Hanford Coapany

HANFORD: ER PROGRAM

	

54,730	 0

	

1,971,350	 143,910

	

835,020	 0
....................

	

2, 861,100	 143,910

0	 0	 19,160	 73,890

	

317,290 620,300 1,068,490	 4,121,340

	

125,250 244,870 421,800	 1,626,940

	

.........................	 ...........

	

442,540 865,170 1,509,450	 5,822,170
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SUMARY PAGE	 2

ANA:02 Monitoring, S ampling B Analysis

Off-Site Analytical Services

SUB Fixed Price Contractor

SUB:01 Mobilization S Preparatory Work
SUB:03 Site Work
SUB:06 Groundwater Collection B control
SU 11:12 Chemical Trestownt
SUB:20 Site Restoration
SUB:21 Demobilization

Fixed Price Contractor

WWC Westinghouse Hanford Conpany

WHC:02 Monitoring, Sampling 4 Analysis
WBC:12 Chemical Treatment

Westinghouse Hanford Company

HANFORO: ER PROGRAM

m

Fri 07 Oct 1994 U.S. Amoy Corps of Engineers
PROJECT SAREIX:	 HANFORDt ER PROGRAM • 100 BC-S ION EXCHANGE

100 BC-5 ION EXCHANGE REMEDIATION NOVEL
•• PROJECT OWNER SUMMARY - LEVEL 2 (Rounded to 10 1 9) ••

----------------------------------------------- ______________________.------------------------------------------------------------------------------------------------------
	.......................................... ...............•••-----QUANTITY UCH

.
	COST	 SUB MPR	 PM/CM	 GSA/CSP CONTINGN	 TOTAL COST	 UNIT COST

	

....--___.	 ......................................................................................

ANA Off-Site Analytical Services

$4,730
........ ...

0
.........

0
.........

0
................

19,160
..

73,890

54,730 0 0 0 19,160
___.. ......

73,890

37,990 2,770 6,110 11,950 20,590 79,420
54,700 3,990 8,800 17,210 29,650 114,370

1,544,180 112,730 248,540 485,890 836,960 3,228,290
302,120 22,050 48,630 95,060 163,750 631,620
12,910 940 2,080 4,060 7,000 26,990 d19,440

...........
1,420

.........
3,130

.........
6,120

..................
10,540 ___._40.640 O

1,971,350 143,910 317,290 620,300 1,068,490 4,121,340 d

^O

D A46,650 0 7,000 13,680 23,570 90,900
788' 370 0 118,260 231,190 398,230 1,536,050 t>t

......... ......... ......... ........... ^p
63S,020

...........
0

.........
125,250

.........
244,870

..............
421,800

....
1,626,940

2,861,100 143,910 442,540 865,170 1,509,450
-----------
5,822,170



........... ......... ......... ......... .........
970	 70	 160	 300	 520.................... ......... ......... .........
970	 70	 160	 300	 520

------2,020

------2,020

	

4,920	 360	 790	 1,550	 2,670........... ......... .................. .........
	4,920 	 360	 790	 1,550	 2,670

10,280

-----10,280

Fri 07 Get 1994	 U.S. Arty Corps of Engineers 	 TIME 07:11.16
PROJECT BAREIX: HANFORD: ER PRMW • 100 BC-5 ION EXCHANGE

100 SC-5 ION EXCHANGE RENNIATIMl MODEL 	 SUMMARY PACE	 3N PROJECT OWNER U MARY - LEVEL S (Rounded to 10-a) •e

............................................................................................................................................................................
QUANTITY LION	 CONTRACT COST SUN NPR	 PM/CM GBA/CSP CONTINGN	 TOTAL COST	 UNIT COST............................................................................................................................................. ...............................

ANA Off-Site Analytical Services

AMA:02 Monitoring, Sairyling A Analysis

ANA:02.08 Sampling Red Contaminated Media

ANA:02.08.02 Grand Water Analysis Yr - 1

Ground Water Analysis Yr - 1

ANA:02.08.03 Ground Water Analysis Yrs 2-12

(11	
Ground Water Analysis Yrs 2.12

Sampling Red Cmtmfnated Media

O	 Monitoring, Sampling E Analysis

Off-Site Analytical Services

SUN Fixed Price Contractor

SUB:01 Mobilization A Preparatory Work

SUB:01.02 Mobil its Personnel S Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel S Equipment

SU11:01.04 Setup/Construct Teary Facilities

SUB:01.04.01 Establish facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilities

SUB:01.04.02 Construct Decon Area

___________
9.00 EA	 37,D90

_________
0

_________
0

_________
0

_________
13,260

-----------
51,150 5663.50

d_.__.___ 0
4.00 EA	 .....16,840

-....._. 0 ______._ 0 ......... .	
.s 'SVO __...22.730 5683.50

54,730._......00....... -0
19,160 ..___75,890 N rb

.................. ......... .. .................. r
54,730

...........
0

.........
0

.........
0

.........
19,160

.........
75,890........... D c0

54,730 0 0 0 19,160 73,890
A
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PROJECT SAREIX:	 HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

100 SC-5 ION EXCHANGE MEDIATION NOCEL	 SUMMARY PAGE	 4
•• PROJECT OWNER SUNIUIRT - LEVEL 5 (Rounded to 10's) ••

QUANTITY Udi.......................................................................................................................CONTRACT COST SUB NPR PH/CM GLA/CSP CONTINGN ...............................TOTAL COST UNIT COST

Construct Decon Area	 24.00 HR
-----------

11,870
---------	 ---

870
------	 ---
1,910

------
3,730

---------
6,430

...........
24,810 1033.63

m

SUB:01.04.03 Site Survey

Site Survey

Setup/Construct Tarp Facilities

SUB:01.05 Construct Temporary Utilities

i	 Construct Temporary Utilities

SUB:011.06 Pre - Construction Sulseittels

Pre-Construction Submittals

Mobilization L Preparatory Work

SUB:021 Site Work

SUB:03.03 Earthwork

Earthwork

SU8:0'-1.04 Roads/Parking/Curbs/Walks

Roads/Parking/Curbs/Walks

SUB:021.05 Fencing

Fem ing

SU8:03.06 Electrical Distribution

Electrical Distribution

Site Work

SUB:06 Groundwater Collection L Control

SUB:06.01 Extraction L Injection Walls

1,290 90 210 410 700 2,700....................
18,070 1,320

.........
2,910

..................
5,690 9,800

...........
37,790

...........
6,040

.........
440

.........
970

.........
1,900

.........
3,270

.-.--------
12,620 O

........... ......... ......... ......... ......... ----------- p:
4.00 EA	 12,910........... 940

.........
2,080

.........
4,060

.........
7,000

.........
26,990

-----------
6748.10	 r

a37,990 2,770 6,110 11,950 20,S90 79,420 A
t!:

...........
6,460

.........
470

.........
1,040

.........
2,030

.........
3,500

...........
13,500

25,460 1,860 4,100 8,010 13,800 53,230

...........
9,880

.........
720

....	 ..
1,590

.........
3,110

.........
5,350

...........
20,650

12,910
...........

940
.........

2,080
.........

4,060
.........

7,000
.........

26,990
-----------

54,700 3,990 8,800 17,210 29,650 114,370
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100 BC-S ION EXCHANGE REMEDIATION MODEL	 SUMMARY PAGE	 5•• PROJECT OWNER SUMPART - LEVEL S (Rounded to 10's) ••
............................................................................................................................................................................

QUANTITY UOM	 CONTRACT COST SUB Mpg	 PM/CH G&A/CS► COMMON	 TOTAL COST	 UNIT COST............................................................................................................................................................................
SUB:06.01.01 Uell Drilling S Construction

Mall Drilling S Construction

SUB:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

SUB:06.01.9X Site Piping

Site Piping

M	 Extraction S Injection Wells
,--	

Groundwater Collection S Control
N

SUB: 12 Chemical Treatment

SUB:12.05 Ion Exchange

SUB:12.05.04 Construction of Permanent Plant

Construction of Permanent Plant

Ion Exchange

Chemical Treatment

SUB:20 Site Restoration

SUB:20.04 Revegetation and Planting

Revegetati on and Planting

Site Restoration

SUB:21 Demobilization

SUB:21-02 Demobilize Personnel S Equipment

SUB:21.02.02 Demobilize Trailers

...........	 .........
8.00 EA	 1,291,120 94,250

.........
207,810

..................
406,260 699,800

...........
2,699,240	 337405.22

...........	 .........
118,780 8,670

.........
19,120

.........
37,380

.........
64,380

-----------
248,330

...........	 .........
134,280...........	 ......9,000

.........
...	 .....21,610

....

..................
42,250......... 72,780

.........

...........
280,720

1,544,180......................................112,730 248,540 485,890 836,960
.. .......

-----------
3,228,290

1,544,180 112,730 246,540 485,890 836,960
--.--------

3,228,290

...........	 .........
600.00 SF	 302,120................22,050

.........
48,630...............................

... ......	 ...
95,060

......
163,750

- - .......--
631,620	 1052.70

302,120................22,050 48,630...............................95,060 163,750
-----.-----

631,620

302,120 22,050 48,630 95,060 163,750
...........

631,620

	

.......--..	 .........	 -----------

	

12,910	 940	 2,080	 4,060	 7,000	 26,990

	

...............................................	 ...........

	

12,910	 940	 2,080	 4,060	 7,000	 26,990



Fri 07 Oct 1994	 U.S. Army Corp of Engineers	 TIME 07:11:16
PROJECT BAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE RENEDIATION MODEL 	 SUMMITRY PAGE 	 6
ee PROJECT OWNER SUMMITRY - LEVEL S (Rounded to 10ns) ae

Demobilize Trailers

Demobilize Personnel E Equipment

SUS:21.04 Demobilize Temp Facilities

SUB:21.04.02 Remove Decon Area

Remove Decon Area

Demobilize Temp Facilities

SUB:21.05 Disconnect Temporary Utilities

(,TI	

Disconnect Temporary Utiliti as

w
	

SUB:21.06 Post-Construction Submittals

POat-COnStr,ltli on Submittals

Desobi l i zat i on

Fixed Price Contractor

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling 4 Analysis

WHC:02.08 Sampling Red Contaminated Media

WHC:02.08.02 Ground Water Analysis Yr - 1

Ground Water Analysis Yr - 1

WHC:02.08.03 Ground Water Analysis Tr 2 - 12

Ground Water Analysis Yr 2 - 12

WHC:02.08.04 Ground Water Monitor Smples 1-12

QUANTITY LION	 CONTRACT COST...........................................................................SUB MPR P"/CM GRA/CSP CONTINGN ..........•___.________....._..TOTAL COST	 UNIT COST

...........	 .........
970 70

.........

160

.........

300

.........

520

...........
2,020

___________

970

_________	 ______

70

___

160

_________

300

_________

520

...........
2,020

...........
8.00 HR	 2,330

.........
170

.........
380

.........
730

.........
1,260

...........
4,870 609.28....................

2,330 170

.........

380

..................
730 1,260

-----------

4,870

O

3,230 240 520 1,020 1,750 6,750 .w.
,

y41
___________

4.00 EA	 12,910...........
_________

940
.........

_________

2,080
.........

_________

4,060
.........

_________

7,000
.........

-----------

26,990
-----------

6748.10

19,440....................1,420 3,130
.........

6,120
.........

10,540
.........

40,640
-----------

1,971,350 143,910 317,290 620,300 1,068,490 4,121,340

77.00 EA

...........	 .........
31,610 0

..... ....	 ....
4,740 9,270

.....	 .........

15,970

-----------

61,580 799.76

34.00 EA

...........	 .........
14,380 0

.........

2,160

.........

4,220

.........

7,270

-----------

28,020 624.20



Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:11:16
PROJECT BAREIX: HANFORD: IN PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE REMEDIATION MODEL 	 SUI ARY PAGE	 7
'• PROJECT O WNER SUMMARY - LEVEL 5 IN 	 I to iO-s) ••

QUANTITY LION	 CONTRACT COST SUB MPR 	 PM/CN GLA/CS► CGRTINGN	 TOTAL COST	 UNIT COST

..........................................................................................................

Grand Water Monitor Soplea 1-12

Sampling Red Contaminated Madill

Monitoring, SeRpling S Analysis

WHC:12 Chemical Treatment

WHC:12.05 Ian Exchange

WHC:12.05.06 Personnel Training

Perso
nn

el Training

CT1	
WHC:12.05.08 Operation 4 Maintenance Yrs 1-12

Operation S Maintenance Yrs 1-12

WHC:12.05.11 Prepare Annual Report (Yr 1)

Prepare Ann
ual Report (Yr 1)

WHC:12.05.12 Prepare A nn
ual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)

Ion Exchange

Chemical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM

...........	 ......
24.00 NR	 660

................

...	 ...
0

......	 ...
100 190

......	 .........
330

46,650 0

...................

7,000 13,650

............

23,570
................

46,650 0 7,000

...............................

13,680 23,570

...........	 .........

6,900 0

.........

1,040

.........

2,020

.........

3,490

...........	 .........
1.00 YA	 631,250 0

....

94,690

.....	 .........

185,110
.........

316,870

-----------	 --
2080.00 HR	 90,150

-------	 ---
0

------	 -
13,520

--------
26,440

---------
45,540

...........	 ..

60,070
................

.......

0
.........	 ....

9,010
...............................

.....
17,620

.........

30,340

788,370
-----------	 ---

0
------

118,260
---------

231,190
------- --

398,230
-- -------

788,370
...........	 .........

0 118,260
.........

231,190
.........

398,230
.........

835,020
-----------	 ----

0
-----

125,250
---------

244,870
---------

421,800
---------

2,861,100 143,910 442,540 865,170 1,509,450

	

1,290	 53.82
90,

...........

	

...........
	d

d

^r
	1,229,910	 1229910.42 D A

In

	

--•- 175,640	 84.44

-----------

1,536,050

1,536,050

1,626,940



Fri 07 Oct 1994
	

U.S. Army Corps of Engineers
	

TIME 07:11:16
PROJECT BAREIX:	 MANFORDt ER PROGRAM - 100 SC-5 ION EXCHANGE

100 BC-S ION EXCHANGE REMEDIATtON MODEL
	

SUMMARY PAGE	 8
PROJECT INDIRECT SUMMARY - LEVEL 1 (Rasded to 10-9)

m

U

............................................................................................................................................

.............................................................................................................................................
QUANTITY LION	 TOTAL DIRECT OVERHEAD PROFIT BOND 950 TAX MITT MPR

.........................

....................

....."
TOTAL COST	 UNIT COST

...........

ANA	 Off-Site Analyti ca l Servi ces $4,730 0 0 0 D 0 54,730
SUB	 Fixed Price Contractor 1,526,850 290,100 131,730 13,440 9,220 D 1,971,350

usNHC	 Westinghoe Hanford Cc"ny 827,110 0 0 0 0 7,910 835,020

HANFORD:	 ER PROGRAM 2,408,690
......................................

290,100 131,730 13,440
""......"-.....

9,220 7,910
...........
2,861,100

Subcontractor MPR 143,910

SUBTOTAL 3,005,010
Project Manaoenent/Construction Mont 442,540

SUBTOTAL 3,447,550
General 8 Adnin/Cannon Support Pool 865,170

SUBTOTAL 4,312,720
Contingency 1,509,450

TOTAL INCL OWNER COSTS 5,622,170

U
0

^r
0D A



Fri 07 Oct 1994 	 U.S. Army Corps of Engineers	 ! TIME 07:11:16
PROJECT SAREIX:	 HANFORD: ER PROGRAM - 100 BC-S ION EXCHANGE

100 BC-5 ION EXCHANGE REMEDIATION NOBEL 	 SUMMARY PAGE	 9
•• PROJECT INDIRECT SUMARY - LEVEL 2 (Aoudad to 10-6) ••

............................................................................................................................................................................
QUANTITY UOII	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND BED TAX TUT MPR	 TOTAL COST	 UNIT COST............................................................................................................................................................ 1...............

m

rn

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling 6 Analysis

off-Site Analytical Services

SUB Fixed Price Contractor

SU):GI Mobilization 6 Preparatory Work
SUB:03 Site Work
SUS:06 Groundwater Collection G Control
SUB:12 Chemical Treatment
SUB:20 Site Restoration
SUB:21 Demobilization

Fixed Price Contractor

NNC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling 6 Analysis
WHC:12 Chemical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Subcontractor MPR

SUBTOTAL
Project Management/Construction Mont

SUBTOTAL
General B Adnin/Camen Support Fool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

54,730
.........................

0 0 0
...............................

0 0 54, 7730

54,730 0 0 0 0 0

...........

54,7.30

29,420 S,590 2,540 260 -	 180 0 37,990
42,370 8,050 3,660 370 260 0 54,700

1,196 ON 227,240 103,180 10,530 7,220 0 1,544, ISO
234,000 44,460 20,190 2,060 1,410 0 302,120
10,000 1,900 860 90 60 0 12,910
15,06015:060 2,860 ..____ 13090._.,_	

.._...__ 0
19:

.
440

1,526,850
.

290,100 131,730 13,460 9,220 0
.

1,971,350

46,650 0 0 0 0 0 46,650
780,460

...........
0

..................
0 0

...........................
0 7,910 788,370

827,110........... 0....................................0 0 0 ... 7,910
......

...........
835,020

2,408,690 290,100 131,730 13,440 9,220 7,910

...........
2,861,100

143,910

3,005,010
442,540

-----------

865,170

--4,312,720
1,509,450

5,822,170

U
pm
'W r't1

^• r
D A

v:



Fri 07 Oct 1994	 U.S. Army Corp of Ensinaars	 TIME 07:11:16
PROJECT BAREIX: HANFORD; ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCNAMGE REMEDIATION MODEL 	 SUMMARY PAGE 10SUMMARY
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 104) ••

.......................................................................................................................................................................''_..
QUANTITY UOM	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND 890 TAX MAT MPA	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling L Analysis

ANA:02.08 Sampling Bad Contaminated Media

ANA:02.08.02	 Ground Water Analysis Tr - 1

Ground Water Analysis Tr -
....................

9.00 EA	 37,890 0
.........

0 0
...........................

0 0
-----------

37,890 4210.00

ANA:02.08.03	 Ground Water Analysis Yrs 2-12 0
...................................... .................. -----------

Water Analysis Yrs 2

CT1

Ground 4.00 EA	 16,840
........ 0 ........ 0 _.-_____0 ._

--_-_- 0 ....-.-. 0 _.___16,840 4210.00	 d C^i

Gangling Red Contaminated M

-.__-

$4,730 0 0 0 0 0 $4,730 43

JMonitoring, Sampling 8 Anal 54,730
....._..0 ____.__.0 __- .__._0 _....._.0 .___.._.0

54,730 Y ^

Off-Site Analytical Service

...........
54,730 0 0 0 0 0

...........
54,730 tj,

SUB	 Fixed Price Contractor

SUB:01	 Mobilization 8 Preparatory Work

SUB:01.02	 Mobilize Perso
nn

el L Equipment

SUB:01.02.02	 Mobilize Trailers

Mobilize Trailers

___________

750
_____ ______

_________

140
_________

_________

60

_________

10

_________

0

_________

0

-----------
970

Mobilize Perso
nn

el L Equipm 750 140

_________

60

_________

10

_________

0

_________

0

-----------

970

SUB:01.04	 Setup/Construct Temp Facilities

SUB:01.04.01	 Establish Facilities

SUB:01.04.01.02	 Setup Trailers 3,810
...........

720
.........

330
.........

30
.........

20
.........

0
.........

4,920

Establish Facilities 3,810 720 330 30 20 0

...........
4,920

SUB:01.04.02	 Construct Decon Area



m

00

Fri 07 Oct 1994 1U.S. Army Corps of Engi nears TIME 07:11:16
PROJECT BAREIX:	 SANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE RENEDIATION MODEL SUMMARY PAGE	 11
•• PROJECT INDIRECT SUMANY - LEVEL 5 (1,,,	 1 d to 10U) +•

.............................................................................................................................................

.............................................................................................................................................
QUANTITY LOW	 TOTAL DIRECT	 OVERHEAD	 PROFIT BOND 890 TAX RAT MPR

...............................

...............................
TOTAL COST UNIT COST

Construct Decon Area

-----------	 ---------	 ---------	 ---
24.00 HR	 9,190	 1,750	 790

------
80

---------
60

---------
0

-----------
11,870 494.41

SUB:01.04.03 Site Survey

Site Survey
----•------	 ---------	 ---------	 ---

1,000	 190	 90
...........	 .........

------
10

--••-----
10

--------•
0

-----------
1,290

Setup/Construct Tap Facl li
.........	 .........

14,000	 2,660	 1,210 120

.........

80
.........

0
-----------

18,070

SUB:01.05 Construct Temporary Utilities

Construct Tenporary Utiliti
...............................................

4,660	 890	 400 40 30
.........

0
......-----

6,040 d
SUB:01.06 Pre-Construction Submittals

om

Pre - Construction Submittals 4.00 EA	 10,000	 1,900	 860 90 60 0 12,910 3227.80 (^

Mobilization L Preparatory
............................. 	 ...........................

29,420	 5,590	 2,540 260 180 0 37,990 a

SUB:03	 Site Work tii

SUB:03.07 Earthwork

Earthwork
-----------	 ---------	 --------•	 ---------

5,000	 950	 430 40
---------

30
---------

0
-----------

6,460

SUB:03.04 Roads/Parking/Curbs/Walks

Roads/Parking/Curbs/Walks
...........	 .........	 .........	 ....

19,720	 3,750	 1,700
.....

170
..	 ......

120
.........

0
........

25,460

SU8:03.05 Fencing

Fencing
...........	 .........	 .........	 ---------

7,650	 1,450	 660 70
--------

50
.........

0
...........

9,880
SUS:03.06 Electrical Distribution

Electrical Distribution
-------••--	 ---------	 ---------	 ---

10,000	 1,900	 860
...........	 .........	 .........

------
90

---------
60

------•--
0

-----------
12,910

Site Work 42,370	 8,050	 3,660
.........

370
.........

260
.........

0
-----------

54,700

SUSM	 Groundwater Collection 6 Control

SUB:O6.01 Extraction S Injection Wells



SUB:06.01.01 Nell Drilling L Construction

Well Drilling L Constructio

SUB:06.01.G4 Operations and Maintenance 3,6

Operations and Maintenance

SUB:06.01.9X Site Piping

Site Piping

rn	 Extraction L Injection Nell

Groundwater Collection i Co

SUB: 12 Chemical Treatment

SUB:12.05 Ion Exchange

0
0om

W v'1T

^^ r

a Â
is

Fri 07 Oct 1994	 U.S. Anry Corps of Engineers	 TIME 07:11:16
PROJECT BAREIN: HANFORD; ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-S ION EXCHANGE REMEDIATION MODEL 	 SUMMARY PAGE 12
•" PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to We) ••

QUANTITY LIGHT	 TOTAL DIRECT
• ....................................................................................

OVERHEAD PROFIT BOND 890 TAN MAY NPR
.......

TOTAL COST	 UNIT COST
........................

-----------
8.00 EA	 1,000,000

---------	 ---
190,000

------	 ---
86,270

------	 ---
8,810

------
6,040

---------
0

...........

1,291,120	 161390.05

...........

92,000

.........	 .....

17,480

....	 ...

7,940

......	 .

810

........

560

.........

0

...........

118,780

-----------
104,000

---------	 --
19,760

-------	 -
8,970

--------
920

------

---------
630

---------

---------
0

---------

.----------
134,280

.........-------------
1,196,000

---------	 ---
227,240

..................

------	 ---
103,180

..
10,530
................

7,220 0
.........

1,544,180

1,196,000 227,240 103,180 10,530 7,220 0 1,544,180

SUB:12.05.04 Construction of Permanent Plan

Construction of Permanent P

Ion Exchange

Chemical Treatment

SUB:20 Site Restoration

SUB:20.04 Revegetetion and Planting

Revegetetion and Planting

Site Restoration

SUB-.21 Demobitizati on

SUB:21.02 Demobilize Personnel L Equipment

...........	 .........
600.00 SF	 234,000 44,460

------	 ---

.....

20,190
------	 ---

....	 .........

2,060

......... .........

1,410	 0
--------------

234,000
------	 --------

44,460
------	 ---

20,190
------	 -----

------	 ---
2,060
----	 ---

------	 ---------
1,410	 0

------	 ---------
234,000 44,460 20,190 2,060 1,410	 0

----------- --------- --------- --------- --------- ---------

	

10,000	 1,900	 860	 90	 60	 0
...................................... ......... .........

	

10,000	 1,900	 860	 90	 60	 0

302,120	 503.54

302,120

302,120

12,910

---••12,910

SUB:21.02.02 Demobilize Trailers



Fri 07 Oct 1994	 U.B. Army Corps of Engineers	 TIME 07:11:16
PROJECT BAREIX: RANFORDt ER PROGRAM - 100 IC -5 ION EXCHANGE

100 IC-S ION EXCHANGE REMEDIATION MODEL 	 SIMIIARY PAGE 13
" PROJECT INDIRECT SUMMARY - LEVEL 5 (Ro u I to 10-s)

QUANTITY UOR	 TOTAL DIRECT OVERHEAD 	 PROFIT	 BOND B90 TAX MAT HPR	 TOTAL COST	 UNIT COST
....................................................................................................................

Demobilize T ra ilers

Demobilize Personnel A EQUI

SUB:21.04 Demobilize Temp Facilities

SUB:21.04.02 Remove Decon Area

Remove Decon Area

Demobilize Temp Faciliti es

SUB:21.05 Disconnect Teaporary Utilities

T1

Disconnect Temporary Ut i l i tN
O
	

SUB:21.06 Post-Construction Submittals

Post-Cmstruction Submitt al

Demobilization

fixed Price Contractor

LAIC Westinghouse Hanford Com pany

WHC:02 Monitoring, Sampling B Analysis

WHC:02.08 Sampling Red Contaminated Media

WNC:02.08.02 Ground Water Analysis Yr - 1

Ground Water Analysis Yr -

WHC:02.08.03 Ground Water Analysis Yr 2 - 1

Ground Water Analysis Yr 2

WHC:02.08.04 Ground Water Monitor Saples 1-

	

.......... ......... ......... ......... ......... ......... 	 -----------
750	 140	 60	 10	 0	 0	 970

	

....................................... "'._........... 	 ...........
750	 140	 60	 10	 0	 0	 970

8.00 HR
...........

1,810
...........

..................

340
..............

160

.........

20
...............................

.........

10

.........

0

...........
2,330 291.44

1.,810 340 160 20 10 0

...........
2,330

___________

2,500

_________

480
_________

220

_________

20

_________

20
_________

0

----- - -----
3,230

D A
4.00 EA 10,000 1,900 So 90 60 0 12,910 3227.80 ^D

15,060
...........

2,860
...........................

1,300 130 90
...... _...........

0 19,440

1,526,850 290,100 131,730 13,440 9,220 0
...........

1,971,350

77.00 EA
...........

31,610

.........

0

.........

0

.........

0

.........

0

.........

0
...........

31,610 410.47

34.00 EA
___________

14,380
_________

0
_________

0

_________

0
_________

0
_________

0
- - - --------

14,380 423.01



Grand Water Monitor Smples

Sampling Red Contaminated N

Monitoring, Sampling B Anal

WHC:12 Chemical Treatment

WHC:12.05 Ion Exchange

WHC:12.05.06 Personnel Training

Personnel Training

m
WHC:12.05.08 Operation A Maintenance Yrs 1-

N
.-.	

Operation A Maintenance Yrs

WHC:12.05.11 Prepare Annual Report (Yr 1)

Prepare A
nn

ual Report (Yr 1

WHC:12.05.12 Prepare Annual Report (Yrs 2.1

Prepare Annual Report (Yrs

lon Exchange

Chemical Treatment

Westinghouse Hanford Copan

HANFORD: ER PROGRAM
Subcontractor MPH

SUBTOTAL
Project Management/Construction Mgnt

SUBTOTAL
Genera l G Adnin/Coamon Support Pool

SUBTOTAL

Fri 07 Oct 1994	 U.S. Artry CorpB of Engineers
	 TIME 07:11:16

PROJECT BAREIX: HANFORD: ER PROGRA N - 100 BC-5 ION EXCHANGE
100 BC-S ION EXCHANGE MEDIATION NOBEL 	 SUMMARY PAGE 14

•• PROJECT INDIRECT SMART - LEVEL S (Rounded to 104) ••

QUANTITY UGH	 TOTAL DIRECT
.....................................................................................

OVERHEAD PROFIT BOND Bb TAX FAT RPM
...............................

TOTAL COST	 UNIT COST

24.00 HR	 660 0 0 0
.........

0
.........

0
.........

660	 27.62
-----------...........

46,650
......46'.65.

.........	 .........

0
.

--------

0
"' ......	 .........

0 0
.........

0
.........

46,650
.....46.65.

46,650 0 0 0 0 0 46,650

	

........... ......... ......... ......... ......... ......... 	 ...........	 d

	

6,900	 0	 0	 0	 0	 0	 6,900	 0

w z
^• r

	........... ......... ......... ......... ......... ......... 	 -----------	
D A

1.00 TR	 623,330	 0	 0	 0	 0	 7,910	 631,250	 631245.28
(A
\0

2080.00 BR	 90,150 0 0 0 0 0 90,150	 43.34

60,070

......................................

0 0 0

............

0

......

0

-----------

60,070
...........

780,460

.........	 .........

0 0

.........

0

.........

0

.........

7,910

...........

786,370
...........

780,460

.........	 .........

0 0

.........

0

.........

0

.........

7,910

-----------
788,370

...........

827,110

.........	 .........

0 0

.........

0

.........

0

.........

7,910
.........

-----------
835,020-----------...........

2,408,690

.........	 .........

290,100 131,730

.........

13,440

.........

9,220 7,910 2,861,100
143,910

3,005,010
442,540

3,447,550
865,170

--4,312,720



TIME 07:11:16

SUNHARY PAGE 15
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N
N
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0
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Fri 07 Oct 1994 O.S. Army Corps of Eroinsars
PROJECT SAREIN: HANFOROt ER FROM M - 100 SC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE RENEDIATION MODEL
•• PROJECT INDIRECT SLIMY - LEVEL 5 (A ,,, I to 10' s) ••

..........................................................................................................................................................................-
QUANTITY UGN	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND MO TAR MITT NPR 	 TOTAL COST	 UNIT COST............................................................................................................................................................................

Contingency	 1,509,450

TOTAL INCL OWNER COSTS 	 5,522,170



ANA Off-Site Analytica l. Services
SUB Fixed Price Contractor
NMC Westi nghouse Hanford Conpatry

HANFORD: ER PROGRAM
overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
BRO Tax

SUBTOTAL
Material/Supply MPR

TOTAL INCL INDIRECTS
Subcontractor MPR

SUBTOTAL
Project Management/Construction MBnt

SUBTOTAL
Gene ral B Adnin/Common Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

m
N
W

Fri 07 Oct 1994	 U.S. Army Corp of Engi neers	 TIME 07:11:16
PROJECT BANEIX:	 HANFORD- 

Ell 	 - 100 BC-5 ION EXCHANGE
100 BC-5 ION EXCHANGE REMEDIATION NOOEL 	 SUMMARY PAGE 16

•• PROJECT DIRECT SUMMARY - LEVEL i (Rounded to 104) ••

QUANTITY UOM	 LABOR
...........................................................................

EQUIPMNT NAT/SUPP UNIT CST
...............................

TOTAL COST	 UNIT COST

0 0 0 54,730 54,730
13,550 2,920 7,010 1,503,370 1,526,850

691,500 0 52,050 83,560 827,110
....................

705,050
...........

2,920
...........

59,050
...........

1,641,660 2,408,690
290,100

2,698,790
131,730

2,830,520
13,440

2,843,960
9,220

2,853,190
.__.__.....

2,861,100
143,910

3,005,010
442,540

3,447,550
865,170-----------

1,509,450

5,822,170

0

W %O^r,
D A
U
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Fri 07 Oct 1994	 U.S. Army Corp of Engineers 	 TIME 07:11:16
PROJECT BAREIX: HAMFOROt ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE REMEOIATION MODEL	 SUMMARY PAGE 17
`• PROJECT DIRECT SUINk1RY - LEVEL 2 (Rounded to 10-0 ••

QUANTITY UON	 LABOR	 EQUIPMNT	 MITT/SUPP	 UNIT CST	 -	 TOTAL COST	 UNIT COST
..........................................................................................................

m
N
A

ANA Off-Site Analyti cal Services

ANA:02 Monitoring, Sapling S Analysis

Off-Site Analytical Services

SUB Fixed Price Contractor

SUB:01 Mobilization S Preparatory Work
SUS:03 Site Work
SU11 :06 Groundwater Collection S Control
SUB:12 Chmical Treatment
SUBi20 Site Restoretlon
SUB:21 Demobilization

Fixed Price Contractor

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sapling B Analysis
WNC:12 Chemical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
990 Tax

SUBTOTAL
Material/Supply MPH

TOTAL INCL INDIRECTS
Subcontractor MPH

SUBTOTAL
Project Manageownt/Construction Mont

SUBTOTAL
General B AcW n/Conmon Support Pool

SUBTOTAL

0 0 0
...

54,730
...........	 ...........

0 0
........

0
...........

54,730

9,600 1,820 7,010 11,000
0 0 0 42,370
0 0 0 1,1%,000
0 0 0 234,000
0 0 0 10,000

3,950
...........	 .....

1,110
......	 ...........

0 10,000
...........

13,550 2,920 7,010 1,503,370

660 0 0 45,990
690,840	 -__._- ----0	 .. -.- 52,050 .,-.-37_570

691,500
...........	 ...........

0 52,050
...........

83,560
...........

705,050 2,920 59,050 1,641,660

54,730

.....54,730

29,420
42,370

1,196,000
234,000
10,000
15,060

1,526,650

46,650
780,460

-••-127,110...........
290,100

2,698,790
131,730

2,830,520
13,440

2,843,960
9,220

2,853,190
7,910

2,861,100
143,910

3,005,010
442,340

3,447,550
865,170

4,312,720



TIME 07:11:16

SUMMARY PAGE 19
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Fri 07 Oct 1994 U.B. Army Corp of Enginesre
PROJECT BAREIX: MANFOROi ER PROGRAN - 100 BC-S ION EXCHANGE

100 BC-S ION EXCHANGE RENEDIATION MODEL
PROJECT DIRECT SIM ARY - LEVEL 2 (Rounded to 10'e) ee

...........................................................................................................................................
QUANTITY UON	 LABOR	 EOUIPMNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

Contingency
	 1,509,450

TOTAL INCL OWNER COSTS
	

--5,922,170



Fri 07 Oc t 1994	 U.S. Army Corps of Engineers 	 TIME 07:11:%
PROJECT BAREIX: NANFORD: ER PROGRAM - 100 BC- •S IOM EXCHANGE

100 BC-S ION EXCHANGE REMEDIATION MODEL 	 SUMMARY PAGE 19
•• PROJECT DIRECT SIMANY - LEVEL S (Rounded to 104) ••

..............................................................................................................................................................................
QUANTITY I'M	 LABOR	 EQUtIPMNT	 IIAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST

..........................!.------._............._._...---.--................_..__._...---........_.........................._....__....---....------............__.._........

ANA Off-Site Mulytipet Services

ANA:02 Monitoring, Sampling R Analysis

ANA:02.08 Sampling Rod Cmtamimted Media

ANA:02.08.02 Ground Water Analysis Yr - 1

Ground Water Analysis Yr - 1

ANA:02.08.03 Ground IWater Analysis Yrs 2-12

Ground Water Analysis Yrs 2-12
m, Sampling gad ContaMiroted Medl n

N	 Monitoring, Sampling B AnalysisCh

Off-Site Analytical Services

SUB Fixed Price Contractor

SUB: 01 Mobilization B Preparatory Work
SUB:01.02 Mobilize Perso

nn
el B Equipment

SUB:01.02-02 Mobilize Trailers

Mobilize Trailers

Mobilize Personn
el R Equipment

SUB:01.04 Setup/construct Teep facilities

SUS:01.04.01 Establish Facilities

SUB:01.D4.01.02 Setup Trailers

Establish Facilities

SUB:01.04.02 Construct Decon Area

	

...........	 ...........	 ...........	 ...........

	

0	 750	 0	 0
	...........	 ...........	 ...........	 ...........

	

0	 750	 0	 0

	3,000	 0	 BID	 0

	

...........	 ...........	 ...........	 ...........

	

3,000	 a	 BID	 0

...........
9.00 EA	 0

............
0

...........
0

...........

37,890

-----------
37,890 4210.00

d

4.00 EA	 _-•_•_-.--0 •------••-0
-----------

--------•-0
-----------

••--- 16,840
-----------

--_-_16,840........... 4210.00

° ...__...--0 ° ...._
54 : 730 .....54.730

-----.... --._.....

...........C ........... ........ °O
.... 54.730 54730........... > up

0 0 0 54,730 54,730 ,̂'
t^

750...........
750

3,810

•-----3,810



...........	 ...........
0 0

...........
0

...........
1,000

-•-•- -7,350	 ----••1,070 ----- -4,S60----- -1,000

___________	 ___________

2,250 0
___________

2,430
___________

0

-----•-----	 -----------
4.00 EA	 0 0

----- ------
0

-----------
10,000

---- - -9,600	 ._ --- -1,820	 - --- - -7,010 11,000

1,000...........

	

______4,680
	 dO

d

	

10,000	 2500.00 ::r, r

	

29,420	 a
In

	

...........	 ...........	 ...........	 ...........

	

0	 0	 0	 5,000
	

5,000

	

___________	 ___________	 ___________	 ___________

	

0	 0	 0	 19,120

	

___________	 ___________	 ___________	 ___________

	

0	 0	 0	 7,650

	

___________	 ___________	 ___________	 ........ —

	

0	 0	 0	 10,000

	

...........	 ...........	 ...........	 ...........

	

0	 0	 0	 42,370

-----------

...........
7,650

10,000

-'---42,370

Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TINE 07:11:16
PROJECT SAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCNANGE

100 BC-5 ION ENCNANGE RENEOIATION MODEL 	 SUMMARY PAGE 20
PROJECT DIRECT SUMMARY - LEVEL S (Rounded to 101s)

QUANTITY LIM.......................................................................................................................LASOO EQUIPMNT MAT/SUPP UNIT CST ...............................TOTAL COST UNIT COST

Construct Decon Area	 24.00 NR
...........

4,350
...........

1,070
...........

3,770
...........

0

...........
9,190 382.93

m

IQ
J

SUB:01.04.03 Site Survey

Site Survey

Setup/Construct Temp Facilities

SUB:01.05 Construct Temporary Utilities

Construct Temporary Utilities

SUB:01.06 Pre-Construction Submittals

Pre-Construction Submittals

Mobilization S Preparatory work

SU8:03 Site work

SUB:03.03 Earthwork

Earthwork

SUB:03.04 Roads/Parking/Curbs/walks

Roads/Parking/Curbs/walks

SUB:03.05 Fencing

Fencing

SUB:03.06 Electrical Distribution

Electrical Distribution

Site work

SU8:06 Groundwater Collection S Control

SUB:06.01 Extraction L Injection wells



Fri 07 Oct 1994 U.S. Anmy Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 MANFORDt	 ER PROGRAM - 100 IBC-5 IOM EXCHANGE

100 BC-5 ION EXCHANGE REMEDIATION (MODEL SUMMARY PAGE	 21
•• PROJECT DIRECT SUHKARY - LEVEL S (Rounded to 10-s) •'

........................................................................................................•--.--.------......................................--.......--...---

----------------------------------------------•--............--.----.--.---.....................----........---.---........---...............
QUANTITY 11011 	 LABOR	 EOUIPMNT MITT/SUPP UNIT CST

...............................
TOTAL COST	 UNIT COST

SUB:06.01.01	 Nell Drilling S Construction

well Drilling S Construction
...........	 ........

8.00 EA	 0

...

0

...........

0
...........

1,000,000
-----------

1,000,000	 125000.00

SUB:06.01.04	 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9
...........	 ...........

0 0
...........

0
...........

92,000

.......----

92,000

SUB:06.01.9x	 Site Piping

Site Piping
...........	 ...........

0
...........	 ........

0

...........

0
...........

104,000

-----------

104,000

[1T Extractl on S Injecti on Wells 0
-----------	 -----------

...

0

...........

0
-----------

...........
1,196,000

-----------

...........

1,196,000

IJ Groundwater Collection 8 Control 0 0 0 1,196,000
...........

1,196,000
00

SUB:12	 Chemical Treatment

SUB:12.05	 Ion Exchange

SUB:12.05.04	 C
on

struction of Permanent Plant

Construction of Permanent Plant
-----------	 ----

600.00 SF	 0
-------	 -----

0
------

0
-----------

234,000
-----------

234,000	 390.00

l on Exchange
...........	 ...........

0
-----------	 -----

.....

0
------	 ------

......

0
- ----

...........

234,000

...........
234,000

Chemical Treatment 0 0 0
-----------

234,000
-----------

234,000

SUB:20	 Site Restoration

SUB:20.04	 Revegetation and Planting

Revegetation and Planting
-----------	 -----------

0
-----------	 -----

0
------	 -----

------- ----
0

------

-----------
10,000

-----------
10,000

Site Restoration
0 0 0

-----------
10,000

-----------
10,000

SUB:21	 Demobilization

SUB:21.02	 Demobilize Personnel S Equipment

SUB:21.02.02	 Demobilize Trailers

0
0

d

w ^
^^ r

A
to	 _



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE MEDIATION NODEL SUMMARY PAGE	 22
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10-s) ••

---------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
QUANTITY UON LABOR	 EQUIPMMT tAT/SUPP UNIT CST

-------------------------------

...............................
TOTAL COST UNIT COST

Demobilize Trailers
...... .....	 ...........

0	 750
...........

0
...........

0

...........
750...........

Demobilize Personnel i Equlpuent

........... ...........

0	 750

...........

0

...........

0 750

SUB:21.G4	 Demobilize Tory facilities

SUB:21.04.02	 Remove Oscan Area

Remove Decon Area 8.00 HR

........... ...........

1,450	 360
........... ...........

...........
0

...........

...........

0
...........

-----------
1,810

-----------
225.72

Demobilize Temp facilities 1,450	 360 0 0 1,810
d

SUS:21.05	 Disconnect Temporary Utilities Q

oIr....... .
Disco

nn
ect Temporary Utilities

...	 ...........
2,500	 0

...........
0

...........
0

-----------
2,500 P3_

^ rN
V7	 SU8:21.06	 Post-COnstructl on Submittals D ^O

A

Post-Construction Submittals 4.00 EA 0	 0 0 10,000 10,000 2500.00
to
D

Demobilization
...........

3,950	 1,110
...........

0
...........

10,000
...........

15,060
-----------

fixed Price C
on

tractor 13,550	 2,920 7,010 1,503,370 1,526,850

WHC	 Westinghouse Hanford Company

WHC:02	 Monitoring, Sampling S Analysis

WHC:02.0a	 Sampling Rod Contaminated Media

WHC:02.08.02	 Ground Water Analysis Yr - 1

Ground Water Analysis Yr - 1 77.00 EA
------ -----	 -----------

0	 0
-----------

0
-----------

31,610
-----------

31,610 410.47

WHC:02.08.03	 Ground Water Analysis Yr 2 - 12

Ground Water Analysis Yr 2 - 12
....

34.00 EA

.......	 ...........

0	 0

...........

0

...........

14,380

...........
14,380 423.01

WHC:02.08.04	 Ground Water Monitor Snples 1.12



Fri 07 Oc t 1994 1	 U.S. Atny Corp of Eng ineers TINE 07:11:16
PROJECT BAREIX:	 HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 IOM EXCHANGE REMEDIATIOM NOBEL SUMMARY PAGE	 23
•• PROJECT DIRECT IRMARY - LEVEL S (Rounded to 104) ••

- ----------------------------- - ---------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
QUANTITY UOM	 LABOR	 EDUIPMNT MAT/SUPP UIIT CST

.:.............................
TOTAL COST UNIT COST

Ground Water Monitor Bmplss 1 . 12
...........	 ...........

24.00 MR	 660	 0

...........

0

...........

0

-----------
660 27.67

Sampling Red Contam inated Media
...........	 ...........

660	 0
...........

0
...........

45,990
......
46,650

M on itoring, Sapli ng L Analysis
...........	 -----------

660	 0
...........

0
...........

45,990
...........

46,650

WHC:12	 Chemi ca l Treatment

WMC:12.05	 I on Exchange

WHC:12.05.06 Personnel Traini ng

Personnel Traini ng

m_	 WMC:12.05.08 Operati on
 L Maintenance Yrs 1-12

W0
Operation L Maintenance Yrs 1-12

WMC:12.05.11 Prepare Annual Report (Tr 1)

Prepare A
nn

ual Report (Yr 1)

WHC:12.05.12 Prepare Annual Report (Yrs 2-12)

Prepare A
nn

ual Report (Yrs 2.12)

Ion Exchange

Chemical Treatment

Westi nghouse Hanford Canpany

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL

	

...........	 ...........	 ...........	 ...........	 -----------	 0
	1,100	 0	 0	 5,800	 6,900

r
1.00 1 11	 539,520	 0	 52,050	 31,770	 623,330	 623334.29 D 4^a

...........	 ...........
2080.00 RR	 90,150 0

..... ......
0

...........
0

-----------
90,150	 43.34

...........	 .....
60,070

...........	 ...........

......
0

...........
0

...........

...........
0

...........

...........
60,070

690,840
...........	 ........

0
...

52,050
...........

37,570
...........

...........
780,460-----------

690,840
___________

0 52,050
___________

37,570
___________

780,460

691,500
...........	 ..

0
.........

57,050
...........

83,560
...........

...........
827,110

705,050 2,920 59,050 1,661,660
-----------
2,408,690

290,100

2,698,790
131,730

13,440

2,i;3,sso



TIME 07:11:16

SUMMARY PAGE 24

QUANTITY UOM
...............................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LABOR	 EOUIPMNT	 MAT/SI1PP	 UN17 CST	 TOTAL COST	 UNIT COST

.............................

OLD Tax 9,220

SUBTOTAL 2,853,190
Materlat/Supply MPR 7,910

70TAL INCL INDIRECTS 2,861,100

Subcontractor MPR 143,910

SUBTOTAL 3, OOS,010

Project Management/Construction Mgnt 442,540

SUBTOTAL 3,447,550
nin/Coon Support FootGeneral B Ad	 em 865,170

SUBTOTAL 4,312,720
Contingency 1,509,450

TOTAL INCL OWNER COSTS 5,822,170

d
0

dm
Pt ^
^• r
aA

m

Fri 07 Oct 1994 U.S. Army Corp of Engineers
PROJECT BAREIX: HANFORD& EN PROGRAM - 100 BC-S ION EXCHANGE

100 SC-5 ION EXCHANGE IE 14EVIATION MODEL
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10's) ••



Fri 07 Oct 1994	 U.B. Anry Corps of Engimers 	 TIME 07:11:16
PROJECT HARBIN: HANFORD: ER PROGRAM - 100 SC-5 ION EXCHANGE

DETAILED ESTIMATE	 100 BC-5 ION EXCHANGE NENEDIATION MODEL 	 DETAIL PACE	 t
ANA. Off-Bite, Analytical Services

ANA:02. Monitoring, Sampling B Analysis 	 WARTY ION CREW ID	 LABOR	 EOUIPMMT................................................................................................................................................MAT/SUPP UNIT CST TOTAL COST............................UNIT COST

ANA. Off-Site Am lytical Services
ANA:02. Monitoring, Sampling s Analysis

ANA:02.08. Sampling  Red Contsoinated Media
ANA-02.08.02. Ground Water Analysis Tr - 1

Assumptions:
1.	 Assume shake-down period With following sampling of trestasnt system:

•	 First 2 days:	 Sample every four hours of Influent and effluent
(24 samples)

-	 Nest S days-	 1 sample per day of influent and effluent
(10 samples)

•	 Nest 7 weeks:	 1 sample per week of Influent and offtuent
(14 samples)

2.	 Minimum i sample per ion exchange Media replacement (60 days) of dthe influent and effluent for the 12-yr lifecycle. 	 Default
Oto 1 sampling effort awry nonth (influent and effluent)

I17
s(24	 amples/yr) tD

3.	 Asauae sampling of 7 monitoring wells on a semiamwl basis for the t
C"N 12-War llfecycle

(14 samples/yr) a ?

- Total samples . Yr 1 - 86 m
L

4.	 All on-site sample analyses performed by YMC mobile lab

S.	 10% off-site verification analysis of reduced amlyte list with CLP
protocol.
(10% of 86 . 9 es)

ANA	 Anslyte LLW Sample	 Off-site	 0.00	 0.00 0.00 4210.00 4210.00
Lab	 9.00 EA	 0	 0 0 37,890 37,890 4210.00...........	 ...........
Ground Water Analysis Yr • 1 	 9.00 EA	 0	 0

...........
0

...........
37,890

...........
37,890 4210.00



Assuptims:
1.	 Mtnisams 1 srple per im exchange media rplscaunt (60 days)

of influent and effluent for the 12-yr lifeeycle.	 Defeult to 1
sapling effort every north (Influent end effluent)
(24 samples/yr)

2.	 As use sapling of 7 monitoring wells on a semismuet basis for the
12 yeer lifecycle
(14 seples/yr)

. Total Samples Yrs 2 - 12 • 36/yr

3.	 Ail m-site saple anelyses performed by NHC mobile lab

4.	 10X off-site verifieatim aratysis of reduced amtyte 11st with CLP
protocol
(10% of 38 • 4 ea)

ANA	 Analyze LLW Sample - Off-site	 0.00 0.00 0.00 4210.00 4210.00
Lob 4.00 EA0 0 -....0 .....16_9140 ----.........	 .........

Ground Water Analysis Yrs 2-12 	 4.00 EA	 0 0-

....--

0 16,940

-------

16,040

...........	 .....
Sarpling Red Cmtamineted Media	 0

......	 .....

0
......

0
...........

54,730
...........

54,730
...........	 ....

Mmitoring, Sapling B Analysis 	 O
-----------	 -----------

.......	 ...........
0

-
0

----------

...........

54,730
-----------

.........--

54,730
-----------

Off-Site Analytical Services	 0 0 0 54,730 54,730

m
w
W

v
d

M ^

4210.00 9 ^pA
42.0.00

Fri 07 Oct 1994 	 U.S. Army Corp of Engi neers	 TIME 07:11:16
PROJECT BAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 	 100 BC-5 ION EXCHANGE RENEDIATION MODEL 	 DETAIL PAGE	 2
ANA. Off-Site Amtyticsl Services

ANA:02. Monitoring, Ssaplirg S Aralysis 	 GUANTY I= CREW ID	 LABOR	 EOIIPMNT	 MAY/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

ANA:02. 08 .03. Ground Water Analysis Yrs 2.12
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Fri 07 Oct 1994	 U.S. Amy Corps of Engineer* 	 TIME 07:11:16
PROJECT BAREIX: MANFORD: ER PROGRAM • 100 K • 5 ION EXCHANGE

DETAILED ESTIMATE	 100 BC-5 ION EXCHANGE REMEDIATION MODEL	 DETAIL PAGE	 3
SUB. fixed Price Contractor

............................................................................................................................................................................
SUB: 01. Mobilization A Preparatory Work 	 RUANTT UOM CREW ID	 LABOR	 EOUIPMNT	 MATySUPP	 UNIT CST	 70TAL COST	 UNIT COST............................ ...............................................................................................................................................

SUB. Fixed Price Contractor
SUB:01. Mobilization R Preparatory Work

SUB:01.02. Mobili ze Personnel B Equipment
SUB:01.02.02. Mobilize Trailers

FPC S3 Mobilize Field Office Trailer	 0.00	 250 00	 0 00	 0 00	 250 00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Storage Trol ler 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Oecon Troller 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Mobilize Trailers
...........

0
...........	 ...........

750 0
...........

0
-----------

750

Mobilize Personn
el B Equipment

'" .........
0

...........	 ...........
750 0

...........
0

-----------
750

ha
^^i



M FPC S3 Setup Storage Trailer 0.00
0

0.00
0

M FPC S3 Setup Decon Trailer

269.50
270

269.50
270

0.00
0

0.00
0

1269.50
1,270

1269.50
1,270

1269.50

1269.50

1000.00
1,000

1000.00
1,000

1.00 EA

1.00 EA

080903,000 3,809Setup Trailers

0Establish Facilities 8090m
W
In

3,8093,000

Fri 07 Oct 1994 U.S. ArAry Corps of Engineers TIME 07:11:16
PROJECT BAREik:	 MANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE	 4
SUB. Fixed Price Contractor

SUB:O1. Mobilitatlon S Preparatory Work
....................................................................................................................................................................""".-

DUANTY LION CREW 10	 LABOR	 EOUIPMMT	 HAT/SUPP LIMIT CST TOTAL COST UNIT COST

SUB:01.04. Setup/construct Tap Facilities
SUB:01.04.01. Establish Facilities

SUB:01.04.01.02. Setup Trailers

M FPC S3 Setup field Office Trailer 1000.00	 0.00	 269.50 0.00 1269.50
1.00 EA	 1,000	 0	 270 0 1,270 1269.50

dt^

M w
D A
U
uJ



m
W
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Fri 07 Oct 1994 1	 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT SAREIX:	 MANFORI)i	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 ION EXCHANGE RENEDIATIN MODEL DETAIL PAGE	 S
SUB. Fixed Price C

on
tractor

SUB:01. Mobilttation B
...........................................................................................................................................

.............................................................................................................................................
Preparatory Work	 RUANTY UOM CREW ID 	 LABOR EQUIPMNt MAT/SUPP UNIT CST

.."'-"----.___-----

...............................
TOTAL COST

............

UNIT COST

SUB:01.04.02. C
on

struct Decon Are@
Work to be Perforaed:
Construct decontamination area/pad for equipnent and vehicles.

Crew and Equipment:
Fixed Price Contractor:	 i Group 6 Operator, 3 Group 1 Labore rs ,

and 3 Group 2 Laborers
Equipment:	 1 backhoe, 1 pickup truck

Output:
Asstsmd duratl on for this activity is 3 crew days.

FPC S3 Laborer Group - 1	 25.20 0.00 0.00 0.00 25.20
- 3 at	 72.00 MR	 0029	 1,814 0 0 0 1,814 25.20

FPC 53 Laborer Group - 225.50 0.00 0.00 0.00 25.50 ^TI
. 3 an	 72.00 MR	 0030	 1,836 0 0 0 1,836 25.50

FPC S3 Group -6 Power Equipment Operator 	 29.10 0.00 0.00 0.00 29.10 ^p
- 1 ea	 24.00 NR	 0039	 698 0 0 0 698 29.10

D A
,

FPC S3 Small tools - 2 to	 0.00 1.39 0.00 0.00 1.39
48.00 NR	 XMINXO20	 0 67 0 0 67 1.39

FPC S3 TRK,NWY,4X4,F250,3/4T,8800 GW 	 0.00 7.31 0.00 0.00 7.31
4X4 3/4 TON PICKUP	 24.00 NR	 150F0004	 0 175 0 0 175 7.31
•	 tea

fPC S3 HYD EXCAV,TRK MTD,.5 CY BKT,6X4	 0.00 34.44 0.00 0.00 34.44
HYDRO-SCOPIC - 1 ea	 24.00 NR	 H30BA001	 0 826 0 0 826 34.44

M FPC S3 Constructi on
 Materials/Supplies	 0.00 0.00 2156.00 0.00 2156.00

Allowance	 1.00 LS	 0 0 2,156 0 2,156 2156.00

M FPC S3 Allowance for Tank 	 0.00 0.00 1617.00 0.00 1617.00
Assune 1000 Sal plastic tank 	 1.00 EA	 0 0 1,617 0 1,617 1617.00
for water collecti

on

...........	 ...........
Construct Decon Area	 24.00 HR	 4,349 1,069

.......	 ...

3,773

...........

0
----.------

9,190 382.93



m
w
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Fri 07 Oct 1994 U.S. Array Corp of Engineers TIME 07:11:16
PROJECT BAREIX:	 HANFORD:	 EE PRCI" • 100 SC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 ION EXCHANGE REMEDIATION MODEL DETAIL PAGE	 6
SUB. Fixed Price Contractor

SUB:01. Mobilization S Preparatory work
................................................................................................_.............................................

BUANTY LON CREW 10 	 LABOR	 EOUIPMNT NAT/SUPP UNIT CST
...............................

TOTAL COST	 UNIT COST

SUB:01.04.03. Site Sur
ve
y

FPC S3 At[ awrce for Bite Survey 0.00	 0.00 0.00 1000.00 1000.00
Prepare site for eorotruction 1.00 LS	 0	 0 0 1,000 1,000	 1000.00

Site Survey
....	 ___________

0	 0

___________

0

___________

1,000

...........
1,000

Setup/Construct Tap Facilities 7,349	 1,069

_.	

.__4,582
______1,000

_____13,999



Fri 07 Oct 1994 U.S. Army Corps of EnBinears	 - TIME 07:11:16
PROJECT BAREIX: HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-S ION EXCHANGE REIIEDIATION MODEL DETAIL PAGE	 7
SUB. Fixed Price Contractor

SUB:01. Mobilization S

----------------------------------------------------------
Preparatory Work

...........................................................................................................................................
OUANIY IDM CREW 10	 LAB0R	 EOUIPMNT

_ ................................................... ____ ----------------------------------------------------------
"AT/SUPP UNIT CST

.......................
TOTAL COST UNIT COST

"'.._.-"

SUB:01.05. Construct Teeporary Utilities

M FPC S3 Allowance for Tempora ry Power 1.00	 0.00 1.01 0.00 2.01
500.00 LF So0	 0 539 0 1,039 2.O5

M FPC S3 Allowance for Telephone 0.50	 0.00 0.54 0.00 1.06
500.00 LF 250	 0 270 0 520 1.04

M FPC S3 Allowance for Temporary Water 3.00	 0.00 3.23 0.00 6.23
and Sewer Service 500.00 LF 1,500	 0

........... ...........
1,617 0 3,117 6.23

Construct Temporary Utilities 2,250	 0
...........

2,426

...........

0

...........
4,676

0
C^ 1

	
d

W
OO	 a A



Fri 07 Oct 1994	 U.S. Arq Corps of Ensi roars 	 TIME 07:11:16
PROJECT BAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE	 100 BC-S IOM EXCHANGE REMEDIATION MODEL	 DETAIL PAGE	 8
SUS. Fish Price Contractor

SUB:01. Mobilization L Preparatory Work 	 OUANTY ION CREW ID	 LABOR	 EGUIPMMT	 HAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

SUB:01.06. Pre-Construction Sub ittaia

FPC E3 Allomaroe for Pre-Constructi on
Submittals by Fixed Price	 4.00 EA
Contractor

Pre-Construction Submittais	 4.00 EA

Mobilizati on L Preparatory Work

	

0.00	 0.00	 0.00

	

0	 0	 0

	

-----------	 ...........	 ..°"-----

	

0	 0	 0

------9,599	 1,819	 7,007

2500.00 2500.00
10,000 10,000	 2500.00

..........
10,000

...........

10,000	 2500.00

..........
11,000

...........
29,424

0

m
	

d ^

W
D A

^n
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Fri 07 Oct 1994U.S. Aral/ Corps of Engineers	 TIRE 07:11:16
PROJECT RAREIX: 	 HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIKATE	 100 BC• S ION EXCHANGE RENEDIATION MODEL 	 DETAIL PAGE	 9
SUB. Heed Price Contractor

SUB:03. Site Work	 OUANTY LION CREW 1D	 LABOR	 EOUIPNMT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................
SUB:03. Site Work

SUB:03.03. Earthwork

FPC S3 All owanoe for Site Preperetl on

Earthwork

	

0.00	 0.00	 0.00	 5000.00	 5000.00
1.00 LS	 0	 0	 0	 5,000	 5,000	 5000.00

	

...........	 ...........	 ...........	 ...........	 ...........
	0 	 0	 0	 5,000	 5,000



fri 07 Oct 1994 U.S. Area Corps of Engineers TIME 07:11:16
PROJECT BAREIN:	 NANFORDt	 ER PROGRAM - 100 BC-5 ION EXCHANGE

BETAILEO ESTIMATE 100 BC-S ION EXCHANGE RENEDIATION NOBEL DETAIL PAGE	 10
SUB. Fixed Prfce Contractor

SUB:03. Site Work
.............................°.........................................°°.......... . .._............................................._...

.............................................................................................................................................
GUANTT UON CREW 10 	 LABOR	 EWIPNNT MITT/SUPP UNIT CST

...._................

...............................

°--
TOTAL COST

°......
UNIT COST

SUB:03.04. Noads/PsrkfnB/Curbs/Walks

FPC $3 Allowance for Access Road 0.00	 0.00 0.00 10.00 10.00
400.00 ST 	 0	 0 0 4,000 4,000 10.00

FPC S3 Allowance Gravel Parking Area 0.00	 0.00 0.00 10.00 10.00
300.00 ST	 0	 0 0 3,000 3,000 10.00

FPC S3 Access Roads to Wells 0.00	 0.00 0.00 2.12 2.12
Assume 750 If of road per well, 6000.00 LF	 0	 0 0 12,720 12,720 2.12
10 it wide	 native 

Ma
terial

750 if/well a B wells .
6000 If

Roads/Perking/Curbs/Walks 0	 0 0 19,720 19,720 d

m
^ rA.-. ,
D A

^D
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Fri 07 Oct 1994 1	 U.S. Army Corp of Engineers TIME 07:11:16
PROJECT BAREIN:	 NANFOROt	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 ION EXCHANGE NEREBIATION NOOEL DETAIL PAGE	 11
SUB. Fixed Price Contractor

............... ............
SUB:03. Site York

. -----------------------------

.............................................................................................................................................

. -----------------------------------------------------
QUANTT UON CREW ID 	 LABOR	 EOUIPMNT MAT7SUPP

. ------------------------------------------------------------
UNIT CST

...............................
TOTAL COST UNIT COST

SUB:03.05. Forcing

FPC S3 Allouorce for Perviermt Ferc frig 0.00	 0.00 0.00 21.00 21.00
Assure 7 

it 
high securI IF fence 350.00 LF	 0	 0 0 7,350 7,350 21.00

FPC S3 Alle a rce for Entrance Gate 0.00	 0.00 0.00 300.00 300.00
1.00 EA	 0	 0 0 300 300 300.00

Fencing
...........	 ...........

0	 0
...........

0
...........

7,650
...........

7,650
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Fri 07 Oct 1994 U.S. Arary Corps o1 "inners TIME 07:11:16
PROJECT BAREIX:	 HANFORD:	 ER PROGRAM - 100 BC-S ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 ION EXCHANGE REMEDtATI0N MODEL DETAIL PAGE	 12
SUB. Fixed Price Cmtrector

SUB:03. Site York
..............................................................................................................................

.............................................................................................................................................
GUANTT UOM CREW 10	 LABOR	 EGUIPMNT Ik1T/SUPP

..........................
UNIT CST ...............................

.....	 ..............
TOTAL COST UNIT COST

SUB:03.06. Electrical Distributim

FPC S3 Allowance for Site Electrical 0.00	 0.00 0.00 10000.00 10000.00
1.00 LS	 0	 0 0

...........
10,000

...........
10,000

...........
10000.00

Electrical Distributim
...........	 ...........

0	 0 0 10,000 10,000

Site Work
...........	 ...........

0	 0
...........

0
...........

42,370
...........

42,370



0

m

Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT BAREIM: HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 SC-5 ION EXCHANGE IENEDIATION MODEL DETAIL PAGE	 13
SUB. Fixed Price Contractor

---------------------------
SUB:06. Groundwater

-------------- - - - - - - - - - - - - - - -
Coilection i Control

--------
OUANTY

.............................................................................................................................................

LION CREW 10	 LABOR	 EOUIPMNT
------------------------------------------------------------------------------------------------------------

MAT/SUPP UNIT CST
...................

TOTAL COST
....

UNIT COST
........

SUB:06. Groundwater Collection S Control
SUB:06.01. Extraction B Injection Wells

S118:06.01.01. Well Drilling B Construction

FPC S3 Drill/Install Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Note:	 4 new extraction 1200.00 LF 0 0 0 840,000 640,000 700.00
and 4 new Injection wits, 150
ft deep, 8 In di matter	 screened
for 50 ft.	 Unit cost Is
assumed to include handling and
packaging of conteeinsted
well cuttings	 transport to the
disposal facility, VW
associated disposal fees.

FPC S3 Allowance for Well Pumps-100 Rpm 0.00 0.00 0.00 3000.00 3000.00 O
4.00 EA 0 0 0 12,000 12,000 3000.00

FPC S3 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00
Connections at Wall Heads. 8.00 EA 0 0 0 80,000 80,000 10000.00

FPC S3 Allowance for Water Level 0.00 0.00 0.00 1000.00 1000.00 D P.
Monitoring Instrumentation 20.00 EA 0 0 0 20,000 20,000 1000.00 V:Assume 5 peieommtera per
extraction well using well
points

FPC $3 Allowance for Well Head Covers 0.00 0.00 0.00 1000.00 1000.00
Assume manhole type cover at 8.00 EA 0 0 0 6,000 8,000 1000.00each well head

FPC S3 Allowance for Well Testing 0.00 0.00 0.00 5000.00 5000.00 -6.00 EA 0
..

0 0 40,000 40,000 5000.00

Well Drilling S Construction 8.00 EA
.........	 ...........

0 0
...........

0
...°......

1,000,000
...........

1,000,000 125000.00



Fri 07 Oct 1994 U.S. Army Corps of Enginee rs TIME 07a t.•16
PROJECT BAREIX: HANFORD:	 ER PROGRAM - 100 BC-S ION EXCHANGE

DETAILED ESTIMATE 100 BC-S ION EXCHANGE MEDIATION NODEL DETAIL PAGE	 14
SUB. Fixed Price Contractor

SUB:06. Groundwater Collection S Control
.............................................................................................................................................

.............................................................................................................................................
QUANTY UOM CREW ID	 LABOR	 EOUIPNNL RA T/SUPP UNIT CST

....................

...............................
TOTAL COST

...........
UNIT COST

SUB:06.01.04. Operations and Maintenance 3,6,9

FPC S3 Allowance for Well Workover 0.00	 0.00 0.00 10000.00 10000.00
Assure 1workover every 3 yrs 8.00 EA 0	 0 0 80,000 80,000 10000.00
for each well.
Workovers in years 3,6,9.

FPC S3 Allowance for Well Pump 0.00	 0.00 0.00 3000.00 3000.00
Replacement 4.00 EA 0	 0 0 12,000 12,000 3000.00
Assume 1 pump replacement per
production welt every 3 years
Replacement in years 3,6,9

...........	 ........... ........... ........... -----------

Operations and Maintename 3,6,9 0	 0 0 92,000 92,000

0

m ^^m

p ^r
v^
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Fri 07 Oct 1994 U.S- Army Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 HAMFORDt	 ER PROGRAM - 100 SC-5 IOM EXCHANGE

DETAILED ESTIMATE 100 BC-5 IOM EXCHANGE RENEDIATION MODEL DETAIL PAGE	 15
SUB. Fixed Price Contractor

SUB:06. Groudwater Collection 8 Control
.................................................................................................................................................

...........................................................................................................................................•------.------.-.----...---....--
QUANTT LION CREW ID	 LABOR	 EBIIIPMNT	 NAT/SUPP UNIT CST

................
TOTAL COST

...........
UNIT cost

SUB:06.01.9X. Site Piping

FPC S3 Allowance for Piping from Wll 0.00	 0.00	 0.00 18.00 18.00
Head to Treatment Plant 3000.00 LF	 0	 0	 0 54,000 54,000 10.00
Assume 750 if of doubts wll
PVC piping per extraction wit
750 If/well x 4 wells • 3000
if

FPC S3 Allowance for Leak Detection 0.00	 0.00	 0.00 5000 00 5000 00
1.00 LS

FPC S3 Allowance for Force Mein
Discharge Piping	 3000.00 LF
Assume 750 If of single-wit
PVC piping per injection wit
750 if/wll x 4 wits - 3000
If

Site Piping

Extraction B Injection Watts

Groudwater Collection R Controli

	

0	 0	 0	 S,000	 5,000	 5000.00

	

0.00	 0.00	 0.00	 15.00	 15.00

	

0	 0	 0	 45,000	 45,000	 15.00



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT BAREIX: HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 IOM EXCHANGE REMEDIATION M
OD

EL DETAIL PAGE	 16
SUB. Fixed Price Contractor

---------- . ............................ . --------------- ...
SUB:12. Chemical Treatment
...........................................................................................................................................

QUANTY LION CREW ID	 LABOR	 EOUIPMNT

------------------------------------------------------------------------------------------------------------------
RAT/SUPP UNIT CST

....................'-"".......
TOTAL COST UNIT COST

SUB:12. Chemical Treatment
SUB:12.05. Ion Exchange

SI111 :12.05.04. Construction of Pernanent Plant

FPC $l Excavate and Install Building 0.00 0.00 0.00 20.00 20.00
Foundation 600.00 SF 0 0 0 12,000 12,000 20.00

FPC S3 Install Butler Building 0.00 0.00 0.00 20.00 20.00
Assure a prefabricated heated 600.00 SF 0 0 0 12,000 12,000 20.00
building c omplete wiih frame,
doors, roll up doors, gutters,
Insulation. and roof vent.

FPC S3 Ion Exchange Equipment/Staging 0.00 0.00 0.00 156000.00 156000.00
Assume 1 - 400 Lips treatment 1.00 LS 0 0 0 156,000 156,000 156000.00 O
system, 15 res in vessels.	 Resin
included in OBM d 1^-I

m ;C;FP[ S3 Allowance for Bldg Mechanical 0.00 0.00 0.00 50.00 50.00
^ rA	 Includes equipment installation 600.00 SF 0 0 0 30,000 30,000 50.00

and comecti ono, D \0
Acontrols/instrumentation,

interior piping (plastic),	 floor (j,
drains and piping, and RVAC. _ ^0

FPC S3 Allowance for Bldg Electrical 0.00 0.00 0.00 40.00 40.00
Includes lighting,	 fixtures, 600.00 SF 0 0 0 24,000 24,000 40.00
motor starters, controllers,
junction boxes, transformer,
chart recorders, ann ncistors,
panels, conduit, and wiring.

........... ...........
Construction of Permanent Plant 600.00 SF 0 0

...........

0

...........

234,000

...........
234,000 390.00

Ion Exchange
...........	 .......

0
...........	 ...........

....
0

...........

0
...........

...........

234,000
...........

... .-------

234,000
-.---- -

-
Chemical Treatment 0 0 0 234,000

---
234,000



Fri 07 Oct 1994 11

	 Ante/ Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 HANFORD:	 ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-S ION EXCHANGE RENEDIATION NOOfI DETAIL PAGE	 17
SUB. Fixed Price Contractor

SUB:20. Site Restoration
.............................................................................................................................................

.............................................................................................................................................
QUANTT LION CREW 10	 LABOR	 EGUIFNNT MAT/SUPP UNIT CST

...............................

.:.............................
TOTAL COST UNIT COST

SUB:20. Site Restoration
SUB:20.04. Revegetati on and Planting

FPC 53 Altottence for Site Restoration 0.00	 0.00 0.00 2.00 2.00
5000.00 ST	 0	 0

...........	 ...........
0 10,000 10,000 2.00

Revegetetion and Planting
i 0	 0

...........
0

...........
10,000

...........
10,000

l

Site Restoration 0	 0 0 10,000 10,000

m
00

d
0

W °rb^r
a^
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Fri 07 Oct 1994	 U.S. Army Corps of E:ql: rs 	 TIME 07:11:16
PROJECT BAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 	 100 BC-5 IOM EXCHANGE REMEDIATION NOVEL	 DETAIL PAGE	 1 8
SUB. Fixed Price Contractor

............................................................................................................................................................................
SUB:21. Demobilizati on Gl1AMTT I= CREW ID LABOR EOUIPMNT KAT7SUPP LIMIT CST TOTAL COST UNIT COST
............................................................................................................................................................................

SUB:21. Demobilizati on
SUB:21.02. Demobilize Persomel REquipment

S1S:21.02.02. Demobilize TreFtars

FPC S3 Demob Field Office Trailer 	 0.00	 250.00	 0.00	 0.00	 250.00

m

1.00 EA 0 250 0 0 250 250.00

FPC S3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Demob Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Demobilize Trailers
...........

0
...........	 ...........

750 0
....... ....

0
...........

750

Demobilize Persomel S Equipment
...........

0
...........	 ...........

750 0
...........

0
-----------

750

0
0

d

^• r
a^

^D
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Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 HANFORDt	 ER PROGRAM • 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 ION EXCHANGE REMEDIATION NOBEL DETAIL PAGE	 19
SUB. Fixed Price Contractor

SUS:21. Denobilization
............................................................................................................................................................................

...............................................................................................................................................
GUANTY LION CREW 10	 LABOR	 EWIPMNT MAT/SUPP UNIT CST T07AL COST

.............................
UNIT COST

SUB:21.04. Demob) l l ze Temp Foci t  ti as
SUB.21.04.02. Remove Oecon Area

Work to be Performed:
Remove dacontami notion area/pad for eWip ennt erd vehicles.

Crew and Equipment:
Fixed Price Contractor: 	 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhoe, 1 pickup truck

Output:
Assumed duration for this activity is 1 crew day.

fPC S3 Group-6 Power Equipment operator 	 29.10 0.00 0.00 0.00 29.10
- 1 ea	 6.00 MR	 0039	 233 0 0 0 233 29.10 d

FPC S3 Laborer Group - 1	 25.20 0.00 0.00 0.00 25.20 ^^T1. 
3 ea	 24.00 MR	 0029	 605 0 0 0 605 25.20

W
,^

^r
FPC S3 laborer Group	 Z	 25.50 0.00 0.00 0.00 25.50

a
 ^p

- 3 ea	 24.00 MR	 0030	 612 0 0 0 612 25.50 A

to

fPC SS NYD EXCIIV,TRK MTD, .S [Y BKT,6%<	 0.00 34.44 0.00 0.00 34.44
D

HYDRO-SCOPIC - 1 to	 8.00 HR	 M30BA001	 0 275 0 0 275 34.44

FPC S3 TRK,PWY,4X4,F250,3/4T,8800 GW	 0.00 7.31 0.00 0.00 7.31
4X4 3/4 TON PICK-UP	 8.00 HR	 T50F0004	 0 58 0 0 58 7.31-1 as

FPC S3 Small Toois - 2 
as
	 0.00 1.39 0.00 0.00 1.39

16.00 HR	 XHIXX020	 0
-----------	 -----

22
------

0
-----

0 22 1.39

Remove Decon Area	 8.00 MR	 1,450 356
------

0
-----------

0
-----------

1,806 225.72

-----------	 -----
Demobilize Teary Facilities 	 1,450

------
356

-----------

0

-----------

0

-----.-....

1,806



Fri 07 Oct 1994 U.S. Army Corp of Eneirwrs TIME 07:11:16
PROJECT BAREIX:	 MANFOROt	 ER PROGRAM - 100 BC-5 tON EXCHANGE

DETAILED ESTIMATE 100 BC-5 IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE	 20
SUB. Fixed Price Contractor

SUB:21. Demobilization
............................................................................................................................................................................

.............................................................................................................................................
GUANTT UOM CREW ID	 LABOR	 EOUIPNNT MATFSUPP UNIT CST

.......................
TOTAL COST UNIT COST

........

SUB:21.05. Dtaomect Temporary Utilities

M FPC S3 Remove Temporary Power 1.00	 0.00 0.00 0.00 1.00
$00.00 LF	 S00	 0 0 0 500 1.00

{	 M FPC S3 Remove Telephone 1.00	 0.00 0.00 0.00 1.00
500.00 LF	 500	 0 0 0 500 1.00

M FPC S3 Renuve Terporary Water 3.00	 0.00 0.00 0.00 3.00
and Sewer Service 500.00 LF	 1,500	 0 0 0 1,500 3.00

Discov ect Temporary Utilities
-----------	 -----------

2,500	 0
-----------

0
-----------

0
...........

2,500

0
0

m ^^

a^
lA



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:11:16
PROJECT /ARE1N: 	 NANfORDt	 ER PROGRAM - 100 IC-S ION ENCMANGE

DETAILED ESTIMATE 100 IC-5 ION ENCMANGE NENEDIA110N MODEL DETAIL PAGE	 21
SUB. fixed Price Contractor

SUB:21. Demobilitati on
...................................................
.............................................................................................................................................

---.--OUANTT UOM CREW ID •.•••--.----LABOR --_•--EWIPMNT_.----
...........-	 ....

MAT/SUP►	 -__- UNIT CST _•---
......................

--__- TOTAL. 
COST....

.........
UNIT COST

SUB:21.06. Post-COtmtruction Submittals

FPC S3 Allowance for Post-Construction 0.00	 0.00 0.00 2500.00 2500.00Sub mittals by Fixed Price 4.00 EA	 0	 0 0 10,000 10,000 2500.00Contractor

Post-Construction Submittals
-----------	 -----------

4.00 EA	 0	 0
-----------

0
-----------

10,000
-----.-----

10,000 2500.00

Demobilization ...........	 ...........
3,950	 1,106

...........
0

...........
10,000

-----------
15,056

Fixed Price Contractor ........... ...........
13,548	 2,925

...........
7,007

...........
1,503,370

...........
1,526,850

m

LAN

d
0

^r
a ,^
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	0.00 	 0.00

	

0	 0

	

0.00	 0.00

	

0	 0

0	 0

d
O

^r
y A

m

^O

0.00
0

0.00
0

0.00
0

0

400.00

0.50

235.00

410.47

400.00
30,800

0.50
572

235.00
235

31,607

400.00
30,800

0.50
572

235.00
235

31,607
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Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TIME 07:11:16
PROJECT BAREIX:	 HANFORD: ER PROGRAM - 100 SC-5 ION EXCHANGE

DETAILED ESTIMATE 	 100 BC-5 ION EXCHANGE REMEDIATION NODEL 	 DETAIL PAGE 22
WHC. Westi nghouse Hanford Company

WHC:02. Monitoring, Sampling R Analysis 	 OUANTY LM CREW ID	 LABOR	 EGUIPMNT	 RAT/SUPp	 UNIT CST	 TOTAL COST	 UNIT COST
......................................................................................................................................................•...---....---........

WHC. Westinghouse Hanford Company
WHC:02. Mon itoring, Sampling R Analysis

WNC:02.08. Sampli ng Bad Con tami
na

ted Media
WHC:02.08.02. Ground Water Analysis Yr . 1

Assumptions :
1. Assume shake-down peri od with followi ng sampli ng of treatment system:

• first 2 days: Sample every f
ou

r hour of influent and effluent
(24 samples)
Next 5 days: 1 sample per day of Influent and effluent
(10 samples)
Next 7 weeks: 1 ample per week of influent and effluent
(14 Samples)

2.
Minimum

i sample per i on exchange media regenerati on (60 days)
of the influent end effluent for the 12-yr lifecycle. Default to 1
sampli ng effort every month (Influent and effluent)
(24 samples/yr)

3. Assume sampling of 7 monitoring wells on a semiannual basis for the
12-year lifecycle
(14 samples/yr)

- Total samples Yr 1 s 86
4. 90% of samples analyz ed by mobile lab

(90% of 86 - 77)

5. HACH kit samples are tak
en
 1 per shift for the 12 • yr lHeeycle plus an

additi onal 48 smples during the shake-down peri od .
(Yr 1 a 1,143 sesples)

WHC	 Analyze LLW Sample • Mobile Lab	 0.00	 0.00
77.00 EA	 0	 0

WHC	 HACH Kit Sampling
1143.00 EA

WHC	 HACH Kit Replacem
en

t
Assume 1 per yr 	 1.00 EA

Ground Water Analysis Tr - 1	 77.00 EA



M

A

0

m0
d

400.00
13,600 400.00

a
0.50

A

548 0.50 to
ko

235.00
235

-----

235.00

14,383 423.01
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0.00
	

400.00
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0
	

0
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Fri 07 Oct 1994	 . U.S. Army Corp of Engineers	 TIME 07:11:16
PROJECT BAREIX: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE 	 100 BC-S ION EXCHANGE RENEDIATION MODEL 	 DETAIL PAGE 23
WHC. Ilestlrghaue Hertford Cagrq

WHC:02. Monitoring, Saplirq A Analysis 	 OUIINTY I= CREW ID 	 LABOR	 EOUIPMNT	 IIAT/SUP► 	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

WHC:02.08.03. Grand Water Analysis Yr 2 - 12
Asswptlona:
1. Minima 1 sample per Ion exchange madis replacement (60 days)

of the influent and effluent for the 12-yr lifecycle. Default to 1
sampling event every month (influent and effluent)
(24 semplea/yr)

2. Assume sampling of 7 monitoring welts on a semiannual basis for the
12 -year lifecycle.
(14 saples/yr)

- total Samples Trs 2-12 • 38

3. 90X of samples analyzed by mobile lab
(90% of 38 - 34)

4. HACH kit samples are taken 1 per shift for the 12-yr lifecycle.
(1,095 samples/yr)

WHC	 Analyze LLW Sample - Mobile Lab	 0.00
34.00 EA

WHC	 HACH Kit Sapling
1095.00 EA

WHC	 HACH Kit Replacement
Assume 1 per yr
	

1.00 EA

Groud Water Analysis Yr 2 12	 34.00 EA

0

0.00
0

0.00
0

..........
0



Fri 07 Oct 1994	 U.S. Army Corps of Brill not ra	 TIME 07:11:16
PROJECT BAREIX:	 HANFORD: EA PROGRAM • 100 EC-5 ION EXCHANGE

DETAILED ESTIMATE 	 100 AC-5 ION EXCHANGE REMEDIATION MODEL	 DETAIL PAGE 24
HNC. Westinghouse Hanford Company

WMC:02. Monitoring, Sampling S Analysis 	 OUANTy UOM CREW 10 	 LABOR	 EOUIPMMT	 MAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST............................................................................................................................................................................

m
G
to

WHC:02.08.04. Ground Water Monitor Swiss 1.12
Work to be Performed:
Take smiannual grouMuaNr monitoring sa:ples

Asumpt l ons:
1. Assume sampling of 7 monitoring wells on a swie nual basis for the

12-year lifecycla.
(14 samples/yr)

2. Assume 2 field technicians for 12 hours on a semiannua l basis for the
12-year lifecycle.
(24 hrs/yr)

WMC	 Technician, Environnental	 27.62	 0.00
Restoration Ops - 2 as	 24.00 MR 85201	 663	 0

Ground Water Monitor Septet 1-12 24.00 MR	 663	 0

	

...........	 ...........	 ...........	 ...........
Sampling Bad Contaminated Media	

__._____--3	 ___________
	

-----------0
	 .

Monitoring, Sampling B Analysis
	

663	 0	 0	 45,989

	

0.00	 0.00

	

......... U
	 .......... C

	

0	 0

27.62
663 27.62	 O

...........
663 27.62	 d

-----------
r"

-----------
a46,652 P.

l^
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Fri 07 Oct 1994 U.B. Arq Corps of Engineers TIME 07:11:16
PROJECT BAREIX:	 HANFORD:	 ER PROGRAM • 100 IC-5 ION EXCHANGE

DETAILED ESTIMATE 100 BC-5 IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE	 25
WNC. Wes tinghouse Hanford Caagny

WHC:12. Chemical Treatment
.............................................................................................................................................

.............................................................................................................................................
QUANTT UOM CREW ID	 LABOR EOUIPMAT MAT/SUPP UNIT CST

...............................

...............................
TOTAL COST UNIT COST

WHC:12. Chemical Trea tment
WHC:12.05. Ion Exchange

WNC:12.05.06. Permo nat Training
Note:	 This account to allow for operator ties and an allowance for a

40 hour training course.

WHC	 Operator, Environmental. 27.62 0.00 0.00 0.00 27.62
Restoration Ops 40.00 HR	 85702	 1,105 0 0 0 1,105 27.62

WHC	 Allowance for 40 hr Training	 0.00 0.00 0.00 800.00 800.00
1.00 LS	 0 0 0 800 800 800.00

WHC	 Allowance for Maintenance 0.00 0.00 0.00 5000.00 5000.00
Manual n 1.00 LS	 0 _ - 0 0 5.0005 ,000 5000.00-__ .

Personnel Training 1,105 0 0 5,800 6,905

d ^^ r
D A
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Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TIME 07:11:16
PROJECT BAREIX:	 HANFORD: ER PROGRAM - 100 IC-5 ION EXCHANGE

DETAILED ESTIMATE	 100 BC-5 ION EXCHANGEREMEDIATION MODEL	 DETAIL PAGE 26
ANC. Westinghouse Hanford Conipnry

WHC:12. Chemical Treatment 	 QUANTY IICH CREW ID
............................................................................................................................................................................

LABOR EQUIPMMT MRT/SUPP UNIT CST TOTAL COST UNIT COST

WNC:12.05.08. Operation 6 Maintenance Its 1-12

Assumptions:

1.	 Treatment facility will be fully staffed with 2 FIE'S per shift, 3
shifts per day, 7 days per week.
(36S days/yr x 24 hrs/day • 8760 hrs/yr)

2.	 ion exchange media to be replaced every 60 days for Strontium 90
treatment.

3.	 2 FIE crew will be composed of the fallowing members:

0.25 ea - supervisor
NO

-
as - operator

O0.50 ea - TP tech support
0.25 as - maintenance engineer d TT1

WHC Technician, Environmental 28.80 0.00 0.00 0.00 28.80
^'Restoration Ops - Supervisor	 2190.00 HR	 85201 63,080 0 0 0 63,080 28.80

-0.25 ea y A
WHC Operator, Environmental 27.62 0.00 0.00 0.00 27.62 In

Restoration Ops - 1 as	 8760.00 HR	 85302 241,984 0 0 0 241,984 27.62 \D

WHC Technician, Health Physics 39.72 0.00 0.00 0.00 39.72
- 0.50 to	 4380.00 HR	 33201 173,958 0 0 0 173,958 39.72

WHC Skilled Craft, Environmental 27.62 0.00 0.00 0.00 27.62
Restoration Cps - Maintenance 	 2190.00 HR	 85301 60,496 0 0 0 60,496 27.62
- 0.25 ea

WHC Allowance for Electricity 0.00 0.00 0.00 0.04 0.04
Wells:	 1450 kW-hr/d	 529000 KWH 0 0 0 21,160 21,160 0.04
Assure 24 hrs/dey x 365 days/yr
Total - 529,000 kW-hr/yr

WHC Allowance for Water Usage 0.00 0.00 0.00 0.02 0.02
Water to flush flowlines	 6000.00 GAL 0 0 0 120 120 0.02

M WHC S2 Ion Exchange Media Replacement 0.00 0.00 12.85 0.00 12.85
Resin replacement once per	 4050.00 CF 0 0 52,046 0 52,046 12.85
year.
15 vessels x 45 cf/vessel x
6 changeouts (i changeout every
2 mos) s 4050 cf/yr.

WHC Disposal Fee for Ion Exchange 0.00 0.00 0.00 2.59 2.59
Media	 4050.00 CF 0 0 0 10,490 10,490 2.59
Assume disposal at EROF for
years 1-12 of the 12-year
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Fri 07 Oct 1994	 U.S. Army Corps of EnBimers 	 TIME 07:11:16
PROJECT BAREIX:	 HANFORDt ER PROGRAM - 100 BC-5 ION EXCHANGE

DETAILED ESTIMATE	 100 SC-5 IN EXCHANGE REMEDIATION NODEL 	 DETAIL PAGE 27
HNC. Wstinyhouse Hartford Camp"

____________________________________________________________________________________________________________________________________________________________________________

WHC:12. Chemical Trestumt QUANTT LIN CREW ID LABOR EGUIPNNT NAT/SUPP UNIT CST TOTAL COST UNIT COST
.............................................................................................................................................................."'-_...__..._

lifecycle

	

...........	 ...........	 -----------	 ...........	 ...........
Operation S Maintenance Trs 1 . 12	 1.00 TR	 539,519	 0	 $2,046	 31,770	 623,334	 623334.29



Fri 07 Oct 1994	 U.S. Army Corps of EngineersTIME 07:11:16
PROJECT SAREIR: HANFORD: ER PROGRAM - 100 BC-5 TOM EXCHANGE

DETAILED ESTIMATE	 100 BC-5 IOM EXCHANGE REMEDIATIOM MODEL 	 DETAIL PAGE 28
WMC. Westinghouse Hanford CmpomV

WHC:12. Chemical Treataent 	 WARTY UOM CREW ID
................................................................................................................................................

LABOR EOUIPMNT RAT/SUPP LIMIT CST TOTAL COST
............................

UNIT COST

WHC:12.05.11. Prepare Amwl Report Or 1)
Assume 2 FTE-s for 6 months each year

WHC	 Engineer, Environmental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - i as	 1040.00 HR	 85101 45,074 0 0 0 45,074 43.34

WHC	 Scientist, Envirrnnental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - i as	 1040.00 NR	 85102 45,074 0 0 0 45,074 43.34

Prepare Annual Report (Yr 1) 	 2080.00 RR

...........
90,148

...........
0

...........
0

...........
0

...........
90,148 43.34

d
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Fri 07 Oc t 1994	 1
U.S. Army Corps of Engineers	 TIME 07:11:16

PROJECT RAREI%:	 HANFORD: ER PROGRAM - 100 8C-5 ION EXCHANGE
DETAILED ESTIMATE	 100 RC-5 IN EXCHANGE RENEDIATION MODEL	 DETAIL PAGE 29

WHC. Westinghoue Hanford Co:gmry

WHC:12. Chemical Treatment	 WARTY UOM CREW 10	 LABOR	 EoUIPMNT	 MIIVSUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

m
rnc

W8c:12.05.12. Prepare Amw( Report (Yrs 2-12)
Assume "I of f Year 1 Amwl Report effort (2 FTE-s for 4 months each year)

WHC	 Engineer	 Envtrcroental
Restored on Ops - 1 to	 693.00 HR	 85101

43.34 0.00 0.00 0.00 43.34
30,035 0 0 0 30,035	 43.34

WHC	 Scientist, Environmental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 ea 	 693.00 NR	 85102 30,035 0 0 0 30,035	 43.34

Prepare Amuel Report (Yrs 2-12)
...........	 ...

60,070
........

0
...........

0
...........

0
...........

60,070

Ion Exchange
...........	 ...

690,842
...........

........
0

...........

...........
52,046

...........
37,570

...........
780,457

Chemical Treatment 690,842
-----------

0
----- ------

...........
52,046

...........
37,570

...........
780,457

Westinghouse Hanford Company 691,505
-----------	 -----

0
------

-----------
52,046

-----------

-----------
83,559

-----------
027,109

HANFORD:	 ER PROGRAM 705,053 2,925 59,053
-----------

1,641,659
-----------
2,408,690
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TIME 07:11:16
PROJECT BAREIN: HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-5 ION EXCHANGE RENEDIATION MODEL
	

BACKUP PAGE	 1

ee LABOR BACKUP ee

............................................................................................................. eeee TOTAL ee•e
SRC LABOR ID	 DESCRIPTION	 BASE OVERTM T%S/INS FANG TRVL	 RATE UON UPDATE DEFAULT 	 HOURS
............................................................................................................................................................................

FPC 0029 Laborer Group - 1 15.04 0.0% 28.71 3.57 1.25 25.20 MR 07/09/93 0.00 96
FPC 0030 Laborer Grog - 2 16.09 0.0% 28.51 3.57 1.25 25.50 MR 07/09/93 0.00 96
FPC 0039 Group-6 Potter Equipment Operator 18.02 0.01 27.4% 4.90 1.25 29.10 ON 07/09193 0.00 32
WNC 33201 Technician, Health Physics 28.78 0.0% 38.0% 0.00 0.00 39.72 NR 01/07/94 0.00 4380
WNC 85101 Engineer, Environmental 35.30 0.0% 22.5% 0.00 0.00 43.34 MR 01/07/94 0.00 1733
WHC 85102 Scientist, Environmental 35.38 0.0% 22.5% 0.00 0.00 43.34 MR 01 107/94 0.00 1733
WHC 85201 Technician, Environmental 22.55 0.0% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 2214
WHC 85301 Skilled Craft	 Enviromental 22.55 0.0% 22.5% 0.00 0.00 27.62 OR 01/07/94 0.00 2190
WHC 85302 Operator, Environmental 22.55 0.0% 22.5% 0.00 0.00 27.62 HR 01/07/94 0.00 8800

0
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U.S. Army Corp of Ergim rs
	

TIME 07:11:16
PROJECT BAREIX:	 HANFORD: ER PROGRAM - 100 BC-5 ION EXCHANGE

100 BC-S ION EXCHANGE REMEDIATION MODEL
	

BACKUP PAGE	 2
s' EQUIPMENT BACKUP s'

____________________________________________________________________________________________________________________-* TOTAL ** --------------------------------------------
SRC EQUIP ID	 DESCRIPTION	 DEPR	 CAPT	 FUEL	 FOG ED REP IN NO IN REP TOTAL UGH	 NOURS
............................................................................................................................................................................

MIL H30BA001	 HYO EXCAV,TRK MTD,.S CY BKT,6X4 	 14.36	 3.58	 4.07	 1.4	 9.63	 0.98	 0.15 34.44 RR	 32
NIL TSOF0004	 TRK,NNY,4X4,F250,3/41,8800 GVN	 1 - SO	 0.39	 2.67	 0.7	 1.60	 0.27	 0.04	 7.31 HR	 32
NIL XNIXX020	 Swat Tools	 0.46	 0.17	 0.13	 0.0	 0.57	 1.39 OR	 K
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100 BC-5 REVERSE OSMOSIS
	

SUMMARY PAGE	 1
•• PROJECT OWNER $~MY - LEVEL 1 (Rounded to 104)

------------------------------------------------------------

.............................................................................................................................................
QUANTITY UOM	 CONTRACT COST

...............................................................................................................
SUB NPR	 PM/CM	 GSA/CSP	 CONTINGN

...............................
TOTAL COST	 UNIT COST

ANA	 Off-Site Analytical Services 122,090 0	 0	 0	 42,730 166,820
SUB	 Fixed Price Contractor 5,063,620 369,640	 814,990 1,593,300 2,744,550 10,586,100
WNC	 Westirghome Rsnford Company 1,495,900

....................
0	 224,380	 438,670	 755,630

...........................
2,914,590

HANFORD:	 ER PROGRAM 6,681,610 369,640 1,039,370 2,031,980 3,542,910
.........--
13,665,520

V
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SUMMARY PAGE	 2

Fri 07 Oct 1994 U.B. ArmyCorps of Ensi near$
PROJECT SARERO: HANFORD- ER PROGRAM - 100 IC-5 REVERSE OSMOSIS

100 IC-5REVERSE OSMOSIS
ae PROJECT OWNER SUMMARY - LEVEL 2 (Rounded to 104$) N

m

.............................................................................................................................................

.............................................................................................................................................
QUANTITY UOM	 CONTRACT COST SUB MPR PM/CM 6811/CSP CONTINGN

........................

...............................
TOTAL COST

.......
UNIT COST

ANA	 Off -Site Analytical Services

ANA:02 Mon itoring, Sampling 8 Analysis 122,090 0
......

0
.........

0
.........

42,730
.........

164,820
...........

Off-Site Analytical Services
..............

122,090 0 0 0 42,730 164,820

SUB	 Fixed Price Contractor

SUB:01 Mobilizati on 8 Prepa ratory Work 37,950 2,770 6,110 11,%0 20,570 79,330
SUB: 03 Site Work 54,640 3,990 8,790 17,190 29,620 114,230
SUB:O6 Groundwater Collecti on 8 Control 1,542,380 112,590 248,250 485,320 835,990 3,224,540
SUB: 13 Physical Treatment 3,3%,340 247,930 546,640 1,068,680 1,840,860 7,f00,4S0
SUB:20 Site Restorati

on 12,900 940 2,080 4,060 6,990 26,%0
SUI:21 Demobilization 19.420 1,420

......................
3,130 6,110

.....
10,520

.........
40,590 O

Fixed Price Contractor 5,063,620 369,640 814,990 1,593,300 2,744,550 10,586,100 d

WNC	 Westinghouse Hanford Company 9

WHC102 Monitoring, Sampling 8 Analysis 104,280 0 15,640 30,580 52,670 203,170 'P
Physical TreatmentWH C:13 1,391,620 0 208,740 408,090 702,%0 2,711.420

^..........................
Westinghouse Hanford Company 1,495,900

................
0 224,380 438,670

...............................
755,630 2,914,590

-----------

HANFORD:	 ER PROGRAM 6,681,610 369,640 1,039,370 2,031,980 3,542,910 13,665,520
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100 BC-S REVERSE OSMOSIS 	 SUMMARY PAGE	 3
•• PROJECT OMER SU NARI - LEVEL S (R' " to 10 1 1) ••

...................................................................................................................•---_._...__.........---...._._._..........._............
WANTITY UOM	 CONTRACT COST SUB NPR 	 PN/TJM GLA/CSP CONTINGN	 TOTAL COST	 UNIT COST............................................................................................................................................. ...............................

AMA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S Analysis

ANA:02.08 sampling Red Contaminated Media

ANA:02.08.02	 Grand Water Analysis (TR 1)

Ground Water Analysis (YR 1)
__

17.00 EA	 71,570

_________

0

_________

0

_________

0

_________

25,050

-----------

96,620 5683.50

ANA:02.08.03	 Ground Water Analysis (IRS 2-12)
0

Ground Water Analysis (YRS 2-12) 12.00 EA	 50,520 0 0 0 17,680 68,200 5683.50	 d 
Tt 1m

Sampling WContaminatedinatad Media 122.090 ___ •---- 0 -	----..0 0
---•••
42,730

......

164,820

i
pa

o
_•- .._.	 -

...... ^» r
00	 Monitoring, Sampling 8 Analysis 122.090 -.___-• 0 ------• - 0 ___-_--_0 42,730 •164,820 a A

Off-Site Analytical Services 122,090 0 0 0 42,730 164,820 in

SUB	 Fixed Price Contractor

SUB:01	 Mobilization S Preparatory Work -

SUB:01.02	 Mobilize Personnel B Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel S Equipment

SUB:01.04 Setup/Construct Teap Facilities

SUB:01.04.01 Establish facilities

SIIB:01.04.01.02 Setup Trailers

Establish Facilities

SUB:01.04.02 Construct Decon Area

___________ _________ _________ _________ _________

970	 70	 160	 300	 520........... ......... ......... ......... .........
970	 70	 160	 300	 520

	

4,910	 360	 790	 1,550	 2,660................... .................. .........
	4,910 	 360	 790	 1,550	 2,660

---- , -2,020

2,020

10,270

--- - 10,270
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PROJECT BARERO: MANFORDt ER PROGRAM - 100 SC-5 REVERSE OSMOSIS

	

100 SC-5 REVERSE OSMOSIS	 SUMMARY PAGE	 4
•• PROJECT OWNER SUMMARY - LEVEL S (Rounded to 10-s) ••

____________________________________________________________________________________________________________________________________________________________________________

	

QUANTITY UON	 CONTRACT COST SUB MPR	 PM/CM G&A/CSP CON71NGN 	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

Construct Decon Area	 24.00 MR	 11,850	 870	 1,910	 3,730	 6,420	 24,780	 1032.42

m

SUB:01.04.03 Site Survey

Site Survey 1,290 90 210 410 700 2,700

Setup/Construct Temp Faciliti es
................

18,050 1,320 2,910

...............................

5,680 9,790

...........

37,740

SUB:01.05 Construct Temporary Utilities

Construct Temporary Utilities 6,030 440 970 1,900 3,270 12,610 O

SUB:01.06 Pre-Construction Submittals
d 

7^7

........... ......... .................. ......... ...........
Pre-Construction Submittals 4.00 EA	 12.900 940 2,080 4,060 6,990 26.960 6740.25	

^ li"'_
..........

......... .........
D pMobilization B Preparatory Work 37,950 2,770 6,110 11,940 20,570 79,330 A

SUB:03	 Site Work u7

SUS:03.03 Earthwork

Earthwork

___________

6,450

_________

470

_________

1,040

_________

2,030

_________

3,490

-----------
13,480

SUB:03.04 Roads/Parking/Curbs/Walks

Roads/Perking/Curbs/Walks

___________

25,430

_________

1,860

_________

4,090

_________

8,000

_________

13,780

-----------
53,170

SUB:03.05 Fencing

Fencing
...........

9,870
.........

720
.........

1,590
.........

3,100
.........

5,350

-----------
20,630

SU11 :03.06 Electrical Distribution

Electrical Distrib:ti on

...........

12,900
...........

.........

940
.........

.........

2,060
.........

.........

4,060
.........

.........

6,990
.........

-----------
26,960

Site Work 54,640 3,990 8,790 17,190 29,620

-----------
114,230

SUB:06	 Groundwater Collection S Control

SUB:06.01 Extraction S injection Walls
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PROJECT BARERO: HANFORD: 

Ell
	 - 100 BC-5 REVERSE OSMOSIS

100 SC-5REVERSE OSMOSIS 	 SUMMARY PAGE	 5
ee PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 104) me

............................................................................................................................................................................
QUANTITY UOI	 CONTRACT COST SW MPR	 PH/CM GSA/CSP COITINGM 	 TOTAL COST	 UNIT COST

............................................................................................................................................................................
SUB:06.01.01 Well Drilling S Construction

Well Orf l l ing B Construction

SUB:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

SUB:06.01.9R Site Piping

Site Piping

M	 Extraction 6 Injection Wells

J	 Groundwater Collection 8 Control
O

SU8:13 Physical Treatment

SUB:13.21 Reverse Osmosis

SUB:13.21.04 Construction of Permanent Plant

Construction of Permanent Plant

Reverse osmosis

Physical Treatment

SU8:20 Site Restoration

SU111:20.04 Revegetation and Planting Tr 12

Revegetation and Planting Yr 12

Site Restoration

SUB:21 Demobilization

SUB:21.02 Demobilize Personnel S Equipment

SUB:21.02.02 Demobilize Trailers-Yr 12

...........	 .........
8.00 EA	 1,209,620 94,140

.........
207,560

.........
405,790

.........
698,990

...........
2,6%,100	 337012.56

118,640
...........	 ..................

8,660 19,100
..................

37,330 64,310
...........

248,040

...........
134,120

.........
9,790

.........
21,590

.........
42,200

.........
72,690

-----------
280,390

• 1,542,180................112,590 248,250...............................485,320 835,990 3,224,540

1,542,380 112,590 248,250 485,320 835,990
...........

3,224,540

...........	 .........
600.00 SF	 3,396,340................247,930

.........
546,640...............................

.........	 .........
1,068,680 1,840,860

...........
7,100,450	 11834.08

3,3%,340....................247,930 $46,640...........................1,068,680 1,840,860
__.........

7,100,450

3,396,340 247,930 546,640 1,068,660 1,840,860
-----------

7,100,450

	

.......... ......... ......... ......... ......... 	 -----------

	

12,900	 940	 2,080	 4,060	 6,990	 26,960

	

.......... ....................................	 ......
	12,900	 940	 2,080	 4,060	 6,990	 26,960

v
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PROJECT BARERO: MAMFOROt ER 	 AMPROGR - 100 BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE fat M Is	 SUMMARY PAGE	 6
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 10-s) ••

Demobilize Trailers-Yr 12

Demobilize Personnel B Equipamnt

SUS:21.04 Demobilize Temp Facilities

SUB:21.04.02 Remove Deem Area-Yr 12

Remove Decors Area-Yr 12

Demobilize Temp Facilities

SU8:21.05 Disconnect Temporary Utilities

m	
Disconnect Temporary Utilities

J
SUB:21.06 Post-Construction Submittals

Post-Construction Submittals

Demobilization

Fixed Price Contractor

MHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling G Analysis

WHC:02.08 Sampling Red Contaminated Media

WHC:02.08.02 Ground Water A ns lysis-Yr 1

Ground Water Analysis-Yr 1

WNC:02.08.03 Ground Water Analysis-Yr 2.12

Ground Water Analysis-Yr 2-12

WHC:02.08.04 Ground Water M
on

itor Smmples

QUANTITY UON	 CONTRACT COST
...........................................................................

SW MPR PM/CM GSA/CSP CONTINGN
...............................

TOTAL COST	 UNIT COST

___________

970

_________	 _________

70 160

_________

300

_________

520

...........
2,020

....................

970 TO

.........
160

.........
300

.........

520

-----------
2,020

...........

8.00 BR	 2,330

.........

170

.........

370

.........

730

.........

1,260

-----------
4,870

...........
608.57

...........

2,330

.........

170

.........

370

.........

730

.........

1,260 4,870

C11

3,220 240 520 1,010 1,750 6,740

sDa ^,

----------- --------- --------- --------- --------- -----------
4.00 EA	 12,900 940 2,080

.........
4,060

.........
6,990

.........
26,960........... 6740.25

...........

19,420
...........

.........

1,420
.........

3,130
...........................

6,110 10,520 40,590
....___..__

5,063,620 369,640 814,990 1,593,300 2,744,550 10,586,100

149.00 EA

...........	 .........

60,410

..

0

.......	 .........

9,060 17,710

.........

30,510

- ----------
117,700 789.90

106.00 EA

...........	 .........

43,210 0

.........

6,480

.........

12,670

.........

21,830

-----------
84,180 794.18
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100 k-5 REVERSE OSMOSIS SUMMARY PAGE	 7•• PROJECT DRIER SMMARY - LEVEL 5 0a6aied to 10 -6) •'

.............................................................................................................................................

.............................................................................................................................................QUANTITY UOn CONTRACT COST SW NPR PM/CN GSA/CSP CONTINGN
...............................
...............................TOTAL COST UNIT COST

Grand Water Monitor Samples 24.00 NR
...........	 .........

660 0
.........

100
.........

190
.........

330
...........

1,290 53.82

Sampling Rd Contaminated Media
...........	 .........

104,280................ 0
.........

15,640
..................

30,580 52,670
...........

203,170

Monitoring. Sampling S Analysis 104,280 0 15,640
...............................

30,580 52,670
-----------

203,170

WHC:13 Physical Treatment

WHC:13.21 Reverse osmosis

WHC:13.21.06 Personnel Training

...........	 ......... ......... .................. ........... d
Personnel Training 6,900 0 1,040 2,020 3,490 13,450

m
WHC:13.21.08 Operation and Maint (Yrs 1-12)

N
Operation and Maint (Yrs 1-12) 1.00 YR 1,234,500 0 185,180 362,020 623,590 2,405,280 2405284.99

to

WHC:13.21.11 Prepare Annual Report (Tr U

Prepare Annual Report (Yr 1) 2080.00 NR
...........	 .........

90,150 0
.........

13,520
.........

26,440
.........

45,540
...........

175,640 64.44

WHC:13.21.12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)
-----------	 ---

60,070...........
------

0
---------

9,010
---------

17,620
---------

30,340
-----------

117,040
Reverse Osmosis 1,391,620

.........

.............................0
.........

208,740
.........

408,090
.........

702,960
...........

2,711,420

Physical Treatment 1,391,620
-----------	 --

0
-------

208,740
---

408,090
..................

702,960
...........

2,711,420

Westinghouse Hanford Company 1,495,900
....................

0
------

224,380
---------

438,670
---------

755,630
.--._____--

2,914,590

HANFORD:	 ER PROGRAM 6,681,610 369,640
.........
1,039,370

.........
2,031,980

.........
3,542,910

...........
13,665,520



ANA Off-Site Analytical Services
SIB Fixed Price Contractor
NMC Westinghouse Sanford Cwgp y

HANFORD: ER PROGRAM
Subcontractor MPR

SUBTOTAL

Project MenaBenent/Construction Mgnt

SUBTOTAL
General 6 Adain/Comam Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS
Irl

J
W

Fri 07 Get 1996	 U.S. Awry Corps of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD.- ER PROGRAN 100 BC-5 REVERSE OSMOSIS

100 SC-5 REVERSE C '	 It	 SUMMARY PAGE	 a
" PROJECT INDIRECT SUMMARY - LEVEL 1 (ReunxMd to 10-8

QUANTITY UOM	 TOTAL DIRECT
......................................................................................

OVERHEAD PROFIT BOND 990 TAN MITT MPR
...............................

TOTAL COST	 UNIT COST

122,090 0 0 0 0 0 122,1090
3,926,650 766,030 338,750 28,700 23,690 0 5,063,020
1,661,060

.........................
0 0 0

...............................
0 56,860 1,495,1900

............
5,689,580 746,030 338,750 28,700 23,690 56,860 6,681,610

369,1640

7,051,250
1,039,370

8,090,1630
2,031,980

10,122,610
3,542,910

13,665,520

0
0

^r
> A

llM



TIME 07:12:00

SUMMARY PAGE	 9

Fri 07 Oct 1994	 U.S. Army Corps of Engineers
PROJECT BARERO: HANFORD: ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

100 TIM REVERSE OSMOSIS
N PROJECT INDIRECT SUMMARY - LEVEL 2 (Hooded to 10-s) ti

...............................................................................................................................................................""--"-__....
QUANTITY LON	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND B{0 TAR MAT MPH	 TOTAL COST	 UNIT COST............................................................................................................................................................................

ANA Off-Site Analytical Services

ARA:02 Monitoring, S ampling S Ana lysis 122,090 0 0 0 0 0 122,090

Off-Site Analytical Services
....................

122,090 0
..................

0 0
.........

0
.........

0
-----------

122,090

SUB	 Fixed Price Contractor

SU 111 :0 1 Mobilization S Preparatory Work 29,420 S,S90 2,540 220 180 0 37,950SUB:03 Site Work 42,370 a, 050 3,660 310 260 0 54,640UMsO6 Groundwater Collection B control 1,196 000 227,240 103,150 8,740 7,220 0 1,542,380
SUN: 13 Physical Treatment 2,633,600 500,300 227,210 19,250 15,890 0 3,396,340
SUIT: 20 Site Restorstlon 10,000 1,900 660 70 60 0 12,900i SUB:21 Demobilization 15,060

...........
2 ,860 1,300 110 90 0 19,420

Fixed Price Contractor 3,926,450 746,030
......................

338,750 28,700
.....	 ..................

23,690 0
-----------
5,063,620

AWHC Westinghouse Hanford C ompany

WHC:02 Monitoring, Sampling B Ana lysis 104,280 0 0 0 0 0 104,280WHC:13 Physical Treatment 1,336,770
.........................

0 0 0 0 S4,860 1,391,620

Westinghouse Hanford company 1,441,040
...........

0
.........

0 0
...............................

0 54,860
...........

1,495,900

HANFORD:	 ER PROGRAM
Subcontractor MPH

5,489,580 746,030
.........	 .........

338,750 28,700
.........

23,690
.........

54,860
-----------
6,651,610

369,640

SUBTOTAL
Project management/Construction Mpnt

7,051,250
1,039,370

SUBTOTAL
General i Admin/COmnon Support Pool 8,090,630

2,031,980

SUBTOTAL
Contingency 10,122,610

3,542,910

TOTAL INCL OWNER COSTS
13,665,520

d
0

^r
a ,^

U
^o



71,570	 4210.00

ow
...........

50,520 4210.00

122,090 t~

.___122.090 y 
A

122,090

Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:12:00
PROJECT SARERO: HANFORDi ER PROG

RA
M - 100 EC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS 	 SUMMARY PAGE 10
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10 1s) ••

QUANTITY LION	 TOTAL DIRECT OVERHEAD 	 PROFIT	 BOND 850 TAR RAT MPR	 TOTAL COST	 UNIT COS/
....................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sapling s Analysis

ANA:02.GB Sapling Red Contaminated Media

ANA:02.08.02 Grand Water Analysis (YR 1)

Grand Water Analysis (YR 1

ANA:02.08.03 Grand Water Ana lysis (YRS 2-1

M Ground Water Ana
lysis (YRS

.^.-	 Sampling Red Cmtemimted M

Monitoring, Sapling L Ana l

Off-Site Analytical Service

SUB fixed Price Contractor

SUB:O1 Mobiliz at ion s Preparatory Work

SUB:01.02 Mobilize Personn
el s Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel L Equips

SUB:01.04 Setup/Construct Temp Facilities

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilities

...........	 .........
17.00 EA	 71,570 0

.........
0

.........
0

......... .........
0	 0

12 .00 EA	 50,520
.....50.52.	 .........

.............................

.........

.........
U

..................

......... ..._._...

0 0
..........___.._

.........

-- ---------
U

___--_---.................

122,090 0 0 0 0	 0
....................

122,090 0
.........

0
.........

0
......... .........

0	 0

........... ......... ......... ......... ......... .........
750	 140	 60	 10	 0	 0

750	 140	 60	 10	 0	 0

	

3,810	 720	 330	 30	 20	 0
.................... .................. ..................

	

3,810	 720	 330	 30	 20	 0

--------970

--------970

4,910

4,910

SUB:01.04.02 Construct Decon Area



m

Fri 07 Oct 1994	 U.B. Army Corps of Engineers 	 TIME 07:12:00
PROJECT BARERO: HANFORD. ER PROGRAM - 100 IC-S REVERSE OSMOSIS

	

100 K-S REVERSE OSMOSIS 	 SUMMARY PAGE 11
•• PROJECT INDIRECT SUIBNRT - LEVEL S (Rounded to 10-s) ••

............................................................................................................................................................................

	

QUANTITY UOM	 TOTAL DIRECT OVERHEAD 	 PROFIT	 BOND 890 TAN NAT MPR	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

	

........... ......... ......... ......... .................. 	 ...........
Construct Decon Area 	 24.00 MR	 9,190	 1,750	 790	 70	 60	 0	 11,850	 493.84

SUB:01.04.03 Site Survey

Site Survey 1,000 190 90 10 10 0 1,290

Setup/Construct Temp Faoill 14,000
.........................

2,660 1,210 100
...............................

80 0
...........

18,050

SUB:01.05 construct Temporary Utilities

Construct Temporary Utiliti
...........

4,680
.........

890
.........

400
.........

30
.........

30
.........

0
----------

6,030 d

SUB:01.06 Pre-Constructi on Submittals
0

----------- --------- -------	 -------- -- -------- --------- ........... ay
Pre-Construction Submittals 4.00 EA	 10,000 1,900 860 70 60 0 12,900 3224.04	 ."". h

Mobilization 9 Preparatory 29,420
.........................

S, 590 2,540 220
...............................

ISO 0
...........

37,950

,
9 P.

SUB:03	 Site Work -^h
1.0

SUB:03.03 Earthwork

Earthwork
...........

5,000
.........

950
.........

430
.........

40
.........

30
.........

0
---.---...-

6,450

SUB:03.04 Roads/Perking/Curbs/Walks

Roads/Parking/Curbs/Walks
-----------

19,720
---------

3,750
---------

1,700
---------

140
---------

120
---------

0
------__---

25,430

SUB:03.05 Fencing

Fencing
...........

7,650
.........

1,450
.........

660
.........

60
.........

50
.........

0
---------

9,870

SUB:03.06 Electrical Distribution

Electrical Distributi on
...........

10,000
.........

1,900
.........

860
.........

70
.........

60
.........

0
-----------

12,900

Site Work
...........

42,370
.........

8,050
.........

3,660
.........

310
.........

260
.........

0
...........

54,640

SUB:06	 Groundwater Collecti on 6 Control

SU11 :06.01 Extracti on L Injecti on Walls



QUANTITY UOM	 TOTAL DIRECT
.....................................................................................

OVERHEAD PROFIT BONO BSO TAN MAY MPH
...............................

TOTAL COST	 UNIT COST

-----------

8.00 EA	 1,000,000

---------	 ---

190,000

------	 ----

86,270

-----	 ---

7,310

------

6,030

---------

0
-----------
1,289,620	 161202.22

-----------
92,000

---------	 ---
17,480

------	 ---
7,940

------
670

---------
$60

---------
0

...........

118,640

-----------
104,000

---------	 ---
19,760

------	 ---
8,970

------
760

---------
630

---------
0

...........

134,120

1,196,000.........................227,240 103,180 

---------

--- 8,740...............................---- 7,220 --------0 1,542,380...........
1,196,000 227,240 103,180 8,740 7,220 0 1,542,380

U

^r
A
t/t

Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD: ER PROGR AM - 100 BC-5 REVERSE OSIgSIS

100 RC-5 REVERSE OSMOSIS	 SUMMARY PAGE 12
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10 0 0) ••

SUB:06.01.01 Well Drilling L Construction

Well Drilling A Constructio

SUB:06.01.04 Operations and Maintenance 3,6

Operations and Maintenance

SUB:D6.01.9% Site Piping

Site Piping

TExtraction S Injection Weil

J
Grourdaeter Collection 8 Co

SUB03 Physical Treatment

SUB:13.21 Reverse Osmosis

SUB:13.21.04 Construction of Permanent Plan

Construction of Permanent P

Reverse Osmosis

Physical Treatment

SUB:20 Site Restoration

SUB:20.04 Revegetation and Planting Yr 12

Revegetation and Planting Y

Site Restoration

SUB:21 Demobilization

SUB:21.02 Demobilize Personnel S Equipment

SUB:21.02.02 Demobilize Trailers-Yr 12

...........
600.00 SF	 2,633,600

.........	 .........
500,380 227,210

.........
19,250

......... .........
15,890	 0

...........

2,633,600
................

.........	 .........
500,380 227,210

.........
19,250

...............................

......... .........
15,690	 0

2,633,600 500,380 227,210 19,250
.........

15,890	 0

---------- --------- --------- --------- --------- ---------

	

10,000	 1,900	 860	 70	 60	 0
.......... .................................... .........

	

10,000	 1,900	 860	 70	 60	 0

3,396,340	 5660.56

3,396,340

3,396,340

12,900

12,900



Fri 07 Oct 1994	 U.S. Army Corps of EnSI nears 	 TIME 07:12:00
PROJECT BARERO- MANFORD: ER PROORAN - 100 BC-5 REVERSE OSMOSIS

100 RC-5 REVERSE OSMOSIS	 SUMMARY PAGE 13•• PROJECT INDIRECT SU MARY - LEVEL 5 (Rounded to 10Y) •`

QUANTITY 11011	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND BEO TAN MAT WA	 TOTAL COST	 UNIT COST....................................................................................................................

Demobilize Trailers-Yr 12

Demobilize Personnel B Equl

SUB:21.04 Demobilize Temp Facilities

SUB:21.04.02 Remove Decon Ares-Yr 12

Remove Oecon Area-Yr 12

Demobilize Tap Facilities

SUS:21.05 Disconnect Temporary Utilities

M

v
	 Disconnect Temporary Utilit

W
	

SUS:21.06 Post-Construction Submittals

Post-Construction Submittal

Demobilization

Fixed Price Contractor

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling S Analysis

WM[:02.08 Sampling Red Contaminated Media

WHC:02.08.02 Ground Water Analysis-Yr 1

Ground Water Analysis-Yr 1

WHC:02.08.03 Ground Water Analysis-Yr 2-12

Ground Water Analysis-Yr 2-

WHC:02.08.04 Ground Water Monitor Samples

	

........... ......... ......... ......... ......... ......... 	
-----------

750	 140	 60	 10	 0	 0	 970

	

.................... ......... ......... ......... .........	 ...........
730	 140	 60	 10	 0	 0	 970

8.00 RR
...........

1,510....................
.........

340

.........

160....................................
.........

10
.........

10
.........

0
...........

2,330 291.10

1,810 340 160 10 10 0

...........
2,330

d M
._..._2,500 __.__	 --- _.____220 ___..._

20

.___.__

20

________0 ____

__3,220 (-+

D A
4.00 EA

...........
10,000....................

.........
1,900

.........

860
.........

.........

70
.........

.........

60

.........

0
---------

12,900 3224.04

15,060....................2,860 1,300
.........

110...........................
.........

90
.........

0
...........

19,420...........
3,926,450 746,030 338,750 28,700 23,690 0 5,061,620

149.00 EA

...........

60,410

.........

0

.........

0

.........

0

.........

0

.........

0

-----------

60,410 405.41

106.00 EA
-----------

43,210
---------

0
---------

0
---------

0
---------

0
---------

0

-----------

43,210 407.61



Fri 07 Oct 1994	 U.S. Army Corps of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD: ER PROGRAM - 100 SC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS 	 SUMMARY PAGE 14
PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to We)

_____________________________________________________________________________________________________________________________________________

.............................................................................................................................................
QUANTITY UON	 TOTAL DIRECT OVERHEAD PROFIT BOND 990 TAX MAT MPH

_______________________________

...............................
TOTAL COST	 UNIT COST

Ground Water Monitor Sanple

...........

24.00 HR	 660

.........	 .........

0 0

.........

0
.......

.........

0
..................

.........

0

...........
660	 27.62...........

Sampling Red Contaminated M

...........

104,280
....................

..................

0

..

0
...........................

0 0 0
.........

104,280---- - -- - ---
Monitoring, Sampling A Anal 104,280 0 0 0 0 0 104,280

WNC:13	 Physical Treatment

WHC:13.21	 Reverse Osmosis

WNC:13.21.06 Perso
nn

el Training

Personnel Training

m
WNC:13.21.O8 operation and Maint (Yrs 1.12)

J
uJ

Operation and Maint We 1-

WHC:13.21.11 Prepare A
nn

ual Report (Yr 1)

Prepare A
nn

ual Report (Tr 1

WHC:13.21.12 Prepare A
nn
ual Report We 2-1

Prepare A
nn

ual Report (Yrs

Reverse Osmosis

Physical Treatment

Westinghouse Hanford Compen

HANFORD: ER PROGRAM
Subcontractor MPH

SUBTOTAL
Project Management/Construction Ngnt

SUBTOTAL
General B Admin/Common Support Pool

SUBTOTAL

	

___________ _________ _________ _________ _________ _________	 -----------	 0

	

6,900	 0	 0	 0	 0	 0	 6,900	
COT'Id ^^ r

1.00 YR	 1,179,650	 0	 0	 0	 0	 54,860	 1,234,500	 1234500.32 D A

lA
^O

____________________

2080.00 OR	 90,150 0

_________ _

0

________	 _________

0 0

___ ______

0

...........
90,150	 43.34

___________

60,070

_________	 ______

0

___	 _

0

________	 __

0

_______	 _________

0 0

-----------
60,070

...........

1,336,770

.........	 .........

0 0

.........

0

.........

0

.........

54,860

...........
1,391,620

...........

1,336,770

.........	 .........

0 0

...... ...	 ..

0

.......	 .......

0

..

54,860

...........
1,391,620

___________

1,441,040

_________

0

_________	 __

0

_______	 ___

0 0

------	 _________

54,860

-----------
1,495,900

...........

5,489,580

.........

746,030

.........	 .

338,750

........	 .........

28,700 23,690

.........

54,860

...........
6,681,610

369,640

7,051,250
1,039,370

a, 090,630
2,031,980

10,122,610



m
000

0
d

^oaA

Fri 07 Oct 1994
	

U.S. Army Corp of Ergi metre	 TIME 07:12:00
PROJECT BANERO: HANFORD: ER PROGRAM - 100 IC-S REVERSE OSMOSIS

100 RC-S REVERSE OSMOSIS	 SUMMARY PAGE 1S
•• PROJECT INDIRECT SUBVIRY - LEVEL S tllouded to 10' q •'

..........................................................................................................................................................."'.._......_.._.
QUANTITY LIM	 TOTAL DIRECT OVERHEAD	 PROFIT	 BOND BSO TAN FIAT MPR 	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

Curt irgemcy
	

3,542,910

TOTAL INCL OWNER COSTS
	

13,665,520



ANA Off-Site Analytical Services
SUB Fixed Price Contractor
NNC Westinghouse Hanford Com pany

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
BSO Tex

SUBTOTAL
Material/Supply MPR

TOTAL INCL INDIRECTS
Subcontractor NPR

SUBTOTAL
Project Management/Construction Mgnt

SUBTOTAL
General S Adnin/Common Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

m
00

Fri 07 Oct 1994	 U.S. Arwy Corp of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD: ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSFN)SIS 	 SUMMARY PAGE	 1d
•' PROJECT DIRECT SUMMARY - LEVEL 1 (Rounded to 10b) ••

QUANTITY LION	 LABOR
...........................................................................

EOUIPNNT IIAT/SUPP UNIT CST
...............................

TOTAL COST	 UNIT COST

0 0 0 122,090 122,090
13.SSO 2,920 7,010 3,902,970 3 1926,450

691,500
...........

0
...........

360,890
...........

388,6SO
...........

1,441,040
.........

705,050 2,920 367,900 4,413,710 5,489,580
746,030

6,235,610
338,750

6,574,360
28,700

6,603,070
23,690

6,626,750

...........
 54,860

6,681,610
369,640

7,051,250
1,039,370

8,090,630
2,031,980

10,122,610
3,542,910

13,665,520

d

^r
ia Â
In



ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S Analysis

Off-Site Analytical Services

SUB Fixed Price C
on

tractor

$M:01 Mobilizati on B Prepara tory Work
SUB:DS Site Work
SIM:06 Groundwater Collecti on R Control
SUB.- 13 Physical Treatment
SUB:20 Site Restorati

on

91.16:21 Demobi l i tat i on

Fixed Price Contractor

WNC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling S Analysis
WHC:13 Physical Treatment

Westinghouse Hanford Co psny

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL
090 Tax

SUBTOTAL
Material/Supply MPR

TOTAL INCL INDIRECTS
Subcontractor NPR

SUBTOTAL
Project Management/C onstructi on Mgnt

SUBTOTAL
General It Adnin/Common Support Pool

SUBTOTAL

m
00N

Fri 07 Oct 1994	 U.E. Army Corps of Engineers	 TIME 07:12:00
PROJECT SASEBO: NAMFORDt 

fit
	 • 100 IC-5 REVERSE OSMOSIS

100 BC-S REVERSE OSMOSIS 	 SUMMARY PAGE 17
ee PROJECT DIRECT M MART - LEVEL 2 (Rounded to 10-s) ••

QUANTITY UOM	 LABOR
...........................................................................

EMIIPMNT MAT/SUPP L
IM
IT CST

...............................
TOTAL COST	 UNIT COST

0 0 0 122,090 122,090
...........

0
...........

0

...........

0
...........

122,090

...........
122,0%

9,600 1,820 7,010 11,000 29,420
0 0 0 42,370 42,370
0 0 0 1,1%,000 1,1%,000
0 0 0 2,633,600 2,633,600
0 0 0 10,000 10,000

3,950 _	 1,110 0 10,000 15,060

13,550 2,920 7,010 3,902,970 3,926,450

660 0 0 103,610 104,280
690,840

...........
0

...........
360,890

...........
285,040

.. .........
1,336,770

691,500
...........

0
...........

360,890
...........

388,6SO
...........

...........
1,441,040

-- ---------
705,050 2,920 367,900 4,413,710 5,489,580

746,030

6,235,610
338,750

6,574,360
28,700

6,603,070
23,690

6,626,750
54,860

6,681,610
369,640

7,051,250
1,039,370

8,0%,630
2,031,960

10,122,610

U

0

^^ r

a Â



TIME 07:12:00

SUMMARY PAGE I$

Fri 07 Oct 1994 U.S. Army Corps of EOginsars
PROJECT BARERO: HANFORD: ER PRO GRAM - 100 /C-5 REVERSE OSMOSIS

100 IC-S REVERSE 05110615
•• PROJECT DIRECT $~AT - LEVEL 2 (Rounded to 10 1 8) ••

............................................................................................................................................................................
QUANTITY 110M	 LABOR	 EOUIPMNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST

...............................................................................................................................................................

Cant I ngemy
	

3,542,910

TOTAL INCL OWNER COSTS
	

13,665,520

d

0

Cq

00
	 ^r

W	 a„



m
00

-----------

...........

O

0
--------°B

-----71,570

50,520

122,090

122,090

---•122,090

--------750...........
 750

3,810

-----3,810

4210.00

0

4210.00 d m

^r
A
In
u7

Fri 07 Oct 1994	 1U.S. Army Corps of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD: ER PROGRAM - 100BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS	 SUMMARY PAGE 19
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10Y) ••

............................................................................................................................................................................
MMANTITY UOM	 LABOR	 EOUIPNNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST

............................................................................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling B Analysis

ANA:02.08 Sampling Rod Cmtsminated M ed ia

ANA:02.08.02 Ground Water Analysis (YR 1)

Ground Water Analysis (YR 1)

ANA:02.08.03 Grand Water Analysis (YRS 2-12)

Ground Water Analysis (YRS 2-12)

Sampling Red Contam inated Med ia

Monitoring, Sampling B Analysis

Off-Site Analytical Services

SUB Fixed Price Contractor

SUB:0 1 Mobilization A Preparatory Work

SUB:01.02 Mobilize Personnel S Equipment

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel B Equipment

SU8:01.04 Setup/Construct Temp Facilities

S118:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilities

SUB:01.04.02 Construct Decon Area

	

-----------	 -----------	 -----------	 -----------
17.00 EA	 0	 0	 0	 71,570

12.00 EA	 0	 0	 0	 50,520

	

-----------	 ----------o	 ----------p	
----;--;---

	

--------	 -----------	 -----------	 -----------

...........0

	

 ----------0	
......0

	

0	 0	 0	 122,090

	

-----------	 -----------	 -----------

	

0	 750	 0
	...........	 ...........	 ...........

	

0	 750	 0

	3,000	 0	 810

	

...........	 ...........	 ...........

	

3,000	 0	 BID



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT BARENO:	 NANFOROt	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS SUMMARY PAGE	 20

-

•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10'1) ••

-'
. .................................................................................................................................................................

.............................................................................................................................................
QUANTITY UON	 LABOR	 EOUIPMNT MA1/SUPP

..........
UNIT CST

...............................
TOTAL COST UNIT COST

Construct Decon Area
...........	 ...........

24.00 NR	 4,350 1,070
...........

3,770
...........

0
--.--.-----

9,190 382.93

SUB:01.04.03 Site Survey

SiteSurvey
...........	 ......

...........	 ...........

.....

...........

........... ...........

...........
000

----.......
..--..1. 

' Setup/Construct Teep Facilities 7,350 1,070 4,580 1,000 14, DOD

SUB:01.05 Construct Temporary Utilities

Construct Temporary Utilities
...........	 ......

2,250
.....

0
...........

2,430
...........

0
-----......

4,680 d

OSUB:01.06 Pre-Construction Submittalsm d ^

00 Pre-Construction Submittals 4.00 EA _0 0 0 10.000 10,000 2500.00 R r
to

-

Mobilization S Preparatory Work 9,600 1,820 7,010 11,000 29,420 D ?

SU8:03 Site Mork Jnt
10

SU8:03.03 Earthwork

Earthwork
...........	 ......

0
.....

0
...........

0
...........

5,000
-----------

5,000

SU 11 :03.04 Roads/Parking/Curbs/Walks

- Noads/Perking/Curbs/Walks
...........	 ......

0
.....

0
...........

0
...........

19,720
------- ..-.

19,720

SUB:03.05 Fencing

Fencing
-----------	 -----

0
------

0
-----------

0
-----------

7,650
...........

7,650

SUB:03.06 Electrical Distribution

Electrical Distribution
...........	 ......

0
...........	 ...........

.....
0

...........
0

...........

...........
10,000

...........

-----------
10,000

Site Work O 0 0 42,370
...........

42,370

SUB:06 Groundwater Collection L Control

SUB:06.01 Extraction 6 Injection Wells



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT BARERO:	 NANFORDt	 ER PROGRAM	 100 BC-S REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS SUMMARY PAGE	 21
•• PROJECT DIRECT SUMARY - LEVEL S (Rourded to 10's) ••

.............................................................................................................................................

.............................................................................................................................................
QUANTITY LION LABOR	 EQU IPMNT	 MAI/SUPP UNIT CST

...............................

...............................
TOTAL COST UNIT COST

SUB:06.01.01	 Mail Drilling S Construction

Melt Drilling S Construction 8.00 EA
___________ ___________

0
_________

0
__
0

___________
1,000,000

-----------

1,000,000 125000.00

SUB:06.01.04	 Operations and Maintenance 3,6,9

Operati ono and Maintenance 3,6,9
........... ...........

0
...........

0 0
...........

92,000
___________

92,000

SUB:06.01.9N	 Site Piping

Site Piping
........... ...........

0
...........

0 0
...........

104,000
...........

104,000

C71
F..

Extraction S Injection Watts •---•--.
...........

-_0	
-.-...___.0

..... ......

.....__0
_ - 1,196,000 1,196,000

00 Groundwater Collection { Control 0
...........

0 0
...........

1,196,000
...........
1,196,000

SUB:13	 Physical Treatment

SUB:13.21	 Reverse osmosis

SUB:13.21.04	 Construction of Permanent Plant

Construction of Permanent Plant 600.00 SF
........... ...........

0
...........

0 0
...........
2,633,600

.._.	 ------
2,633,600 4389.33

Reverse Osmosis
...........

...........

...........
0

...........

...........
0 0

...........
2,633,600

----------
2,633,600

Physical Treatment 0
...........

0 0
...........
2,633,600

-----------
2,633,600

SUB:20	 Site Restoration

SUB:20.04	 Revegetation and Planting Tr 12

Revegetation and Planting Yr 12
...........

...........

...........
0

...........

...........
0 0

...........
10,000

...........
10,000

Site Restoration 0
...........

0 0
...........

10,000
-----------

10,000

SUB:21	 Demobilization

SUB:21.02	 Demobilize Personnel 8 Equipment

SUB:21.02.02	 Demobilize Trailers•Yr 12

d

d

^ A
to



Fri 07 Oct 1994 tyU.S. Ar	 Corps of Engineers TIME 07:12:00
PROJECT BARER43:	 HANFORD:	

Ell
100 BC-5 REVERSE OSMOSIS

100 BC-S REVERSE OSNOSIt SUMMARY PAGE	 22
•• PROJECT DIRECT SUMMARY . LEVEL S (I, ,, I	 to 10 0 9) ••

------------------------------------- _ ............................................................................................................
...................................................................._._..---..-----....__........._._..........._._................._..._..._..

QUANTITY UGH LABOR	 EOUIPMMT MAT7SUPP UNIT CST
...----......._.._..__._.._....

. ..........................
TOTAL COST UNIT COST

Demobilize Trailers-Yr 12

..... ......	 ...........

0 750

............

0

...........

0

___________

750

Demobilize Personnel E Equipment 0 750 0 0 750

SUB:21.04	 Demobilize Temp Facilities

SUB:21.04.02	 Remove Decon Area-Tr 12

Remove Decon Area-Yr 12
_____

8.00 HR
...........

______	 ___________
1,450

...........
360

-----------
0...........

-----------
0-----------

___________

1,810........... 225.72

Demobilize Temp Facilities 1,450 360 0 O 1,810

SUB:21.05	 Disconnect Temporary Utilities Q

d
'm--

Disconnect Temporary Utilities
-- -------	 -----------

2,500 0
-----------

0
-----------

0
-----------

2,500 fy^r
^1 SUB:21.06	 Post-Construction Submittals D ^DA

Post-Construction Submittals 4.00 EA 0 0 0 10,000 10,000 2500.00

Demnbitization
...........

...........

...........

3, 95 0
...........

1,110

...........

0
...........

...........

10,000
...........

_____......

15,060

fixed Price Contractor 13,550 2,920 7,010 3,902,970

___________

3,926,450

WHC	 Westinghouse Hanford Company

WHC:02	 Monitoring, Sampling 8 Analysis

WHC:02.08	 Sanpling gad Contaminated Media

WHC: 02.08.02	 Ground Water Analysis-Tr 1

Ground Water Analysis-Yr 1 149.00 EA
___________ ___________

0 0
___________

0

___________

60,410

------
60,410 405.41

WHC:02.08.03	 Ground Water Analysis-Yr 2-12

Ground Water Analysis-Yr 2-12
___

106.00 EA

________	 ___________

0 0

___________

0

___________

43,210

-----------
43,210 407.61

WNC:02.DB.04	 Ground Water Monitor Samples



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT BARERO:	 MANFORDi	 ER PROGRAM - 100 BC-S REVERSE OSMOSIS

100 BC-5 REVERSE 0 1	 It SUMMARY PAGE	 23
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to TO'*) ••

_________________________________________________________________________________________________________________________________________________

.............................................................................................................................................
QUANTITY 11011	 LABOR	 EQUIPMNT MAT/SUPP UNIT CST

...............................

___________________________

TOTAL COST	 UNIT COST

Ground Water M
on

itor Samples

...........	 ...........

24.00 MR	 660	 0

...........

0

...........

0
-----------

660	 27.62

Sampling Red Con taminated Media 660	 0 0 103,610 104,280

Monitoring, Smpling S Analysis

...........	 ...........

660	 0

...........

0

...........

103,610

...........

104,280

WHC:13	 Physica l Treatment

WHC:13.21	 Reverse Osmosis

WHC:13-21.06 Perso
nn

el Training

Perso
nn

el Training

C71	
WHC:13.21.08 Operation and Maint (Yrs 1-12)0..

00

Operati
on
 and Maint (Yrs 1-12)

WHC:13.21.11 Prepare Annual Report (Yr 1)

Prepare Annual Report (Yr 1)

WHC:13.21.12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)

Reverse Osmosis

Physical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profit

SUBTOTAL
Bond

SUBTOTAL

...........	 ...........
1,100 0

...........
0

...........
5,800

1.00 YR	 539,520 0 360,890 279,240

___________	 ___________

2080.00 HR	 90,150 0

___________

0

___________

0

___________	 _________

60,070

__

0

___________

0

___________

0
...........	 ...........

690,840
...........	 ...........

0

...........

360,890
...........

...........

285,040
...........

690,840 0 360,890 285,040
...........	 .........

691,500
___________	 _____

..

0
______

...........

360,890
___________

...........

388,650
___________

705,050 2,920 367,900 4,413,710

	

...........	 a

	

6,900	 ^

^r
	1,179,650 	 1179645.26 D A

90,150	 43.34

60,070

--1,336,770

--1,336,770

1,441,040

5.489, Sao
746,030

6,235,610
338,750

6,574,360
28,700

--6,603,070
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TIME 07:12:00
PROJECT BARENO: HANFORD: ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE OSMOSIS
	

SIMUIRY PAGE 24
•• PROJECT DIRECT SUMMARY - LEVEL S (AOUtded to 10'e) ••

.............................................................................................................................................
QUANTITY UOM

......................................................................................................................................

...............................
LABOR	 EOUIPMNT	 MAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST

............................."" ""'

BSO Tax 23,690

SUBTOTAL 6,626,750
Material/Supply MPR 54,860

TOTAL INCL INOIRECTS 6,681,610
Subcontractor MPR 369,640

SUBTOTAL 7,051,250
Project Management/Construction Plgnt 1,039,370

SUBTOTAL 8,090,630
General B Adain/Common Support Pool 2,031,980

SUBTOTAL 10,122,610
Contingency 3,542,910

TOTAL INCL OWNER COSTS 13,665,520

d
O

^r
aA

in



Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TIME 07:12:00
PROJECT BARERO: HANFORDi ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 SC-5 REVERSE ON	 12	 DETAIL PAGE	 1
ANA. Off-Site Analytical Services

ANA:02. Monitoring, Sanpling S Analysis 	 QUANTY LION CREW ID	 LABOR	 EDUIPMNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

ANA. Off-Site Amlytfcal Services
ANA:02. Monitoring, Sanpling R Analysis

ANA:02.08. Sampling Rod Contawinated Media
ANA:02.08.02. Grand Voter Analysis (YR 1)

Assumptions:
1. Assuoe shake-down period with following sampling of treateent system:

• First 2 days: Semple awry four hours of influent and effluent
(24s"pigs)
Nest 5 days: 1 samople per day of influent and effluent
(10 s", as)
Neat 7 weeks: 1 s ample per week of infl

ue
nt and effluent

(14 samples)

2. 1 sample per fitter change out (1 week) of the influent and effl uent
for the 12-yr lifecycle
(104 samples/yr)

t
1 	 3. Assure sampling of 7 monitoring wells on a semiannual basis for the

,...	 12-year lifecycle
O	 (14 samples/yr)

- Total Samples a 166

4. Ail on - sits sample analyses performed by WNC mobile lab

S.	 10% off-site verification analysis of reduced analyze list with CLP
protocol.
(10% of 166 = 17 es)

ANA	 Analyze LLW Sample - Off-site 0.00	 0.00 0.00	 4210.00 4210.00
Lab	 17.00 EA 0	 0

-----------
0	 71,570 71,570	 4210.00

Ground Water Analysis (YR 1) 	 17.00 EA

-----------	 -----------

0	 0

-----------

0	 71,570

--------.

71,570	 4210.00

0
rQ
r^f

d Y

w ^^r
^ A

is
^O



Assttimns:
1.	 Assume 1 sample per filter change out IT Weak) of the influent and

effluent for the 12-yr lifecycle
(104 samples/yr)

2.	 Assure sampling of 7 monitoring Wells on a semia nnual basis for the 12-
year lifecycle
(14 samples/yr)

. Total Samples • 118

3.	 All on-site sample analysis performed by VNC mobile lab

4.	 10X off-site verification analysts of reduced analyte list With CLP
protocol
(10% of 118 - 12)

ANA	 Ana lyze LLV Sample - Off-site 0.00 0.00 0.00 4210.00 4210.00
Lob	 12.00 EA 0 0 0 50,520 50,520

Ground Water Analysis (YRS 2 . 12)	 12.00 EA
........... ...........

0 0
...........

0

...........
50,520

-----------
50,520

Sampling R ed Contami
na

ted Med ia
........... ...........

0 0
...........

0
...........

122,090
-----------

122,090

Monitoring, Sampling It Analysis
...........

...........

......
0

...........

.....	 .....
0

.......

......
0

....

...........
122,090

...........

...........

122,090...........
Off-Site Ana lytical Services 0 0 0 122,090 122,090

mi
^D

0

d
x

4210 .00 ^, r,
4210.00 D A

to

Fri 07 Oct 1994	 U.S. Army Corps of Engi nears 	 TIME 07:12:00
PROJECT BARERO:	 HANFORD: ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-5 REVERSE osMOSis	 DETAIL PAGE	 2
ANA. Off-Site Analytical Services

ANA:02. Monitoring, Sampling S Analysis	 OUANTY LON CREW ID	 LABOR	 EOIIIPMNT	 )NT/Stipp	 UNIT CST	 TOTAL COST	 UNIT COST
...........................................................................................................•..-----............................................----.........

ANA:02.08.03. Grovel Water A nalysis (FAR 2-12)



1.00 EA 0 2SO 0 0 250 250.00

FPC S3 Mobilize Storage Frailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Mobilize Trailers
...........

0
...........	 ...........

750 0
...........

0
........---

750

Mobilize Perso	 t B Ew i paent
----------- ----------Q	 ----------- ----------- °

750
------

0
d ^

r
A
is

to
r^

N

Fri 07 Oct 1994 	 U.S. Arty Corps of Engin 	 :1eers	 TIME 072:00
PROJECT SARERO: HANFORD: EE PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 SC-5 REVERSE OSMOSIS 	 DETAIL PAGE	 3
SUB. Fixed Price Contactor

............................................................................................................................................................................
SUB:01. Mobilization E Preparatory Work	 GIIANTT U0M CREW 10	 LABMM	 EGUIPMMT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

SUB. Fixed Price Contractor
SUS:01. Mobilization S Preparatory Work

SUB:01.02. Mobilize Persomel S Ewipa t
SU11 :01.02.02. Mobilize Trailers

FPC S3 Mobilize Field Office Trailer	 0.00	 250 00	 0 00	 0 00	 250 00



0 809 0

m 809 00

W

U
O

pm
w ^
^' r

4O
D A

lIi

Setup Trailers

Establish Facilities

3,000

3,000

3,609

3,809

Fri 07 Oct 1994 U.S. Array Corps of Enginee rs TIME 07:12:00
PROJECT BANERO:	 MANFORDt	 ER PROGRAM • 100 RC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 4
SUB. Fixed Price Contractor

SUB:01. Mobilization { Prepa ratory Mork
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
OUANIT UOM CREW ID 	 LABOR	 EGUIPMNT	 MITT/SUPP	 UNIT CST

.....
TOTAL COST

..........................
UNIT COST

SUB:01.04. Setup/COOstruct Temp Facilities
SUB:01.04.01. Establish Facilities

SUB:01.04.01.02. Setup Trailers

M FPC S3 Setup Field Office Trailer 1000.00	 0.00	 269.50	 0.00 1269.50
1.00 EA	 1,000	 0	 270	 0 1,270 1269.50

M FPC S3 Setup Storage Trailer
	

1000.00
	

0.00
	

269.50
	

0.00
	

1269.50
1.00 EA
	

1,000
	

0
	

270
	

0
	

1,270
	

1269.50

M FPC S3 Setup Decon Trailer
	

1000.00
	

0.00
	

269.50
	

0.00
	

1269.50
1.00 EA
	

1,000
	

0
	

270
	

0
	

1,270
	

1269.50



Fri 07 Oct 1994	 U.S. Army Corp of Engineers 	 TIME 07:12:00
PROJECT BARERO:	 HANFORD:	 ER PROGRAM - 100 BC-S REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-5 REVERSE DSINISIs 	 DETAIL PACE	 S
SUB. Fixed Price Contractor

--..._----_.--° ...........................°_................_.__. . ._..........-..----...............--------------....................._._._.__.._................_____
SUB:01. Mobilization S Preparatory Work 	 GUANTY UOM CREW 10	 LABOR	 EOUIPMNT	 MIT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

SUB:01.04.02. Construct Decon Area
Work to be Perfonerd:
Construct decontaminstion arse/ped for equipment and vehicles.

Crew end Equipment:
Fixed Price Contractor:	 1 Group 6 Operator, 3 Gray 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhos, 1 pickup truck

Output:
Assumed duration for this activity is 3 crew days.

FPC S3 Laborer Group - i	 25.20	 0.00	 0.00	 0.00	 25.20
- 3 as	 72.00 MR	 0029	 1,814	 0	 0	 0	 1,814	 25.20	

d

FPC 53 Laborer Group 	 2	 25.50	 0.00	 0.00	 0.00	 25.50	 d- 3 
as
	 72.00 MR	 0030	 1,836	 0	 0	 0	 1.836	 25.50	 1.1 

m
^o
A

^r
FPC S3 Group-6 P ow

er Equipment Operator
- 1 ea	 24.00 RR 0039

FPC S3 Small Tools - 2 as

48.00 MR X14 IXX020

FPC S3 TRK,MWT,4X4,F250,3/4T,S800 GW
4X4 3/4 TON PICK-UP 	 24.00 NR TSOF0004
- tae

FPC S3 MYD EXCAV,TRK MTD,.5 CY BKT,6X4
HYDRO-SCOPIC - 1 as	 24.00 MR H30BA001

M FPC SS Co
ns

truction Materiels/Supplies
Allowance	 1.00 LS

M FPC S3 Allowance for Tank
Assure 1000 gal plastic tank	 1.00 EA
for water collection

Construct Oscan Area	 24.00 MR

29.10	 0.00	 0.00	 0.00	 29.10
D698	 0	 0	 0	 698	 29.10 	 A

l
0.00	 1.39	 0.00	 0.00	 1.39

0	 67	 0	 0	 67 	 1.39

0.00	 7.31	 0.00	 0.00	 7.31
0	 175	 0	 0	 175	 7.31

0.00	 34.44	 0.00	 0.00	 34.44
0	 826	 0	 0	 826	 34.44

0.00	 0.00	 2156.00	 0.00	 2156.00
0	 0	 2,156	 0	 2,156	 2156.00

0.00	 0.00	 1617.00	 0.00	 1617.00
0	 0	 1,617	 0	 1,617	 1617.00

...........
	 .......
	 ...........
	 ...........

'	 4,349	 1,069	 3,773	 0	 9,190	 382.93



m

0
dm
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Fri 07 Oct 1994 wU.S. Any Cor	 of EnBirrs TIME 07:12:00
PROJECT BARERO: PROGRAM	 100 BC-5HANFORD:	 ER PR REVERSE OSMOSIS

DETAILED ESTI MATE 100 BC-5 REVERSE	 ' I	It DETAIL PAGE	 6
- SIR. Fixed Price Contractor

............................................................................................................................................•
EOUIPTSUB:01. Mobilitetl on B Preparatory Mork	 OUAMTY LON CREW 10	 LABOR	 MA

.............................................................................................................................................
MAT/SUPP UNIT CST

-'--__.............._...._.

...............
TOTAL COST

.•_.___.........
-_._

UNIT COST

SUB:01.04.03. Site Survey
Prepare site for construction

FPC S3 Allowance for Site Survey 0.00 0.00 0.00 1000.00 1000.00
1.00 LS 0 0 0 1,000 1,000

...........
1000.00

Site Survey
...........	 ...........

0 0
..........•

0
...........

1,000 1,000

Setup/Construct Tenp Facilities
...........	 ...........

7,349 1,069
...........

4,582
...........

1,000
___________

13,999



m

a

d

0
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Fri 07 Oct 1994 U.S. Army Corp of Engineers Tuff 07:12:00
PROJECT BARERO: HANFORD.	 ER PROGRAM • 100 IC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 IC-5 REVERSE OSMOSIS DETAIL PACE	 7
SUB. Fixed Price Contractor

--.--_.__..._..-----°
SUB:O1. Mobilization S Preparatory Work
................................................................................................................................................

...........................................................................°--.------------°--------.........--..............'------- - --------- - --
OUANTY UOM CREW ID 	 LABOR	 EQUIPMNT NAT/SUPP UNIT CST T07AL COST

............................
UNIT COST

SUB:01.05. Construct Temporary Utilities

M FPC S3 Allowance for Temporary Power 1.00 0.00 1.08 0.00 2.O6
500.00 LF 500 0 539 0 1,039 2.D6

M FPC S3 Allowance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 0 270 0 520 1.04

M FPC 53 Allowance for Temporary water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 LF 1,500

----------- -------
0 1,617 0 3,117 6.23

Construct Temporary Utilities 2,250
----

0
-----------

2,426
-----------

0
...........

4,676



m

J

U

^• r
a Â
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Fri 07 Oct 1994 U.S. Arely Corps of Engineers TIME 07:12:00
PROJECT BARERO: MAIIFORO:	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 1100 SC-5 REVERSE OSMOSIS DETAIL PAGE	 B
Bill. Fixed Price Contractor

SUB:01. Mobilization B

_____________________________________________________________________________________________________________________________________________________________________________

..............................................................................................................................................
Preparatory York	 OUAMTT U011 CREW III	 LABOR	 EOIIIPMMT MAT/SUPP UNIT CST

...............................
TOTAL COST UNIT COST

SUB:01.06. Pre-Construction Submittals

FPC S3 Allowance for Pre-Construction 0.00 0.00 0.00 2500.00 2500.00
Submittals by Fixed Price	 4.00 EA 0 0 0 10,000 10,000 2500.00
Contractor

Pre-Construction Submittals 	 4.00 EA

...........	 .........

0

..

0

...........

0

...........

10,000

___________

10,000 2500.00

Mobilization i Preparatory Work

__	 ___________

9,5 99 1,819

___________

7,007

___________

11,000

_-_........

29,424



Fri 07 Oct 1994 U.S. Army Corp of Enti lOeers TIME 07:12:00
PROJECT BARERO:	 HANFORD:	 ER PROGRAM - 100 IC-S REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE Ml 'It$ DETAIL PAGE	 9
SUB. Fixed Price Contractor

SUB:03. Site Work
.............................................................................................................................................

.............................................................................................................................................
OUANTT UGH CREW ID	 LABOR	 EOUIPNNT MAT/SUPP UNIT CST

...............................

.........................•_•__.
TOTAL COST UNIT COST

SUS:03. Site Work
SUB:03.03. Earthwork

FPC S3 Atiowence for Site Preparation	 0.00 0.00 0.00 5000.00 $000.00
1.00 LS	 0 0 0 5,0110 5,000 5000.00

Earthwork
...........	 ......

0
.....

0
...........

0
...........

5,000
...........

5,000

[T1

00W

0
0

d ^

'D A
U
^O
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Fri 07 Oct 1994 U.S. Army Corppss of Engineers TIME 07:12:00

PROJECT BARERO: HANFORD:	
Ell

	 . 100 IC-5 REVERSE OSMOSIS
10

DETAILED ESTIMATE 100 IC-S REVERSE OSMOSIS DETAIL PAGE

SUB. Fixed Price Contr actor

SUB:03. Site Work
.........................................

.............................................................................................................................................

WARTY LION CREW ID	 LABOR	 EOUIPMNI
._.......	 ___........._..

NAT/SUPP UNIT CST_
__..

...............................

TOTAL COST
..._.___.....__....

UNIT COST

SUS:03.04. Roads/Perking/Curbs/Welks

FPC S3 Allowance for Access Road 0.00 0.00 0.00 10.00 10.00

400.00 SY 0 0 0 4,000 4,000 10.00

FPC S3 Allowance Gravel Parking Area 0.00 0.00 0.00 10.00 10.00

300.00 SY 0 0 0 3,000 3,000 10.00

FPC S3 Access Roads to Wells 0.00 0.00 0.00 2.12 2.12
2.12Assume 750 If of road per 6000.00 LF 0 0 0 12,720 12,720

Wit, 10 It wide, native
materials
750 If/well x S wells •6000
If

Roads/Perking/Curbs/Walks 0 0 0 19,720 19,720

0
r^y

d

a^
U



Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT BARENO: MANFORDt	

Ell
	 - 100 BC-S REVERSE OSMOSIS

DETAILED ESTIKATE 100 BC-S REVERSE OSMOSIS DETAIL PAGE	 11
Sti

ll
. Fixed Price Contractor

SUB:03. Site York
.............................................................................................................................................

.............................................................................................................................................
GUANTT LEN CREW ID	 LABOR	 ERUIPNNT MAT/SUPP UNIT CST

...............................

...............................
TOTAL COST UNIT COST

SUB:03.05. Fencing

FPC S3 Allowance for Permanent Faneing 0.00 0.00 0.00 21.00 21.00
Assure 7 it high aacurity fence 350.00 LF 0 0 0 7,350 7,350 21.00

FPC S3 Allowance for Entrance Gate 0.00 0.00 0.00 300.00 300.00
1.00 EA 0

........... ...........
0 0 300 300 300.00

Fencing 0 0
...........

0
........"'

7,650
...........

7,650

[TI
rJ

8

0
d^

A
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Fri 07 Oct 1994 U.S. Army Corps of E::Bi nears TIME 07:12:00
PROJECT BARERO:	 HANFORD:	 EN PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 12
SUB. Need Price Cmtrsctor

SUB:03. Site Work
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................................................................
QUANT7 LION CREW 10	 LABOR	 EGUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST

SUB:03.06. Electri ca l Distributi on

FPC S3 Allowance for Site Electrical 0.00 0.00 0.00 10000.00 10000.00
1.00 LS	 0 0 0 10,000 10,OD0

---...-----
1000O.DO

ELectrical Distributi on
-----------	 -------

0
----

0
-----------

0
-----------

10,000 10,000

Site Mork ----------0	 ------ ----0-0

-----------
-----42,370 ......2,370
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Fri 07 Oct 1994 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT BARERO: XAMFOIID:	

Ell
	 - 100 BC • S REVERSE OSMOSIS

DETAILED ES71KATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 13
SUB. Fixed Price Contractor

SUB:06. Groundwater Collection A Control YUAMIT

________________________________________________________________________________________________________________________________•_...•___•_..

............................................................................................................•_...................._..._.____.
UOM CREW ID	 LABOR	 EBUIPMMT 1NT/SUPP UNIT CST

........_....................._

_.___.__.._...__._.............
TOTAL COST UNIT COST

SUB:06. Groundwater Collection S Control
SUB:06.01. Extraction S injection Wells

SU11:06.01.01. Well Drilling S Construction

FPC S3 Drill/Install Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Mote:	 4 new extraction 1200.00 LF 0 0 0 840,000 840,000 700.00
and 4 new injection wells, ISO
ft deep, B In diameter	 screened
for 50 ft.	 Unit cost Is
assum ed to include handli ng and
packaging of contaminsted
well cuttings, transport to the
disposal	 facility, and
associated disposal fees.

d

FPC S3 Allowance for Well Pumps• 100 Slam 0.00 0.00 0.00 3000.00 3000.00 0rrl
4.00 EA 0 0 0 12,000 12,000 3000.00 CJ

FPC S3 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00,
Co

nn
ections at Well Heads 8.00 EA 0 0 0 80,000 80,000 10000.00

DFPC 53 Allowance for Water Level 0.00 0.00 0.00 1000.00 1000.00 A
Monitoring Instrumentation 20.00 EA 0 0 0 20,000 20,000 1000.00
Assume 5 peitometers per ^D
extraction well usi ng well
points

FPC S3 Allowance for Well Head Covers 0.00 0.00 0.00 1000.00 100D.00
Assure manhole type cover at 8.00 EA 0 0 0 8,000 8,000 1000.00
each well head -

FPC S3 Allowance for Well Testi ng 0.00 0.00 0.00 5000.00 5000.00 -
8.00 EA 0 0 0 40,000 40,000 5000.00

Well Drilling S Construction 8.00 EA 0 0 0 1,000,000 1,000,000 125000.00



Fri 07 Oct 1994 U.S. Army Corp of Engineers TIME 07:12:00
PROJECT BARERO: NANFORD:	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 14
SUB. Fixed Price Contractor

.............................................................................................................................................
SUB:06. Groundwater Collecti on B Control	 WARTY LION CREW ID	 LABOR	 EWIPNNT
.............................................................................................................................................

NAT/SUPP LIMIT CST
...............................

...............................
TOTAL COST UNIT COST

SUB:06.01.04. Operations and Maintenance 3,6,9

FPC S3 Allowance for Weil Workover 0.00 0.00 0.00 10000.00 10000.00
Assume 1 every 3 yrs for each	 8.00 EA 0 0 0 80,000 80,000 10000.00
well for the 12-year Itfecycle.
Workovers performed in years 3,

j 6,9
1

fPC $3 Allowance for Well Pump 0.00 0.00 0.00 3000.00 3000.00
'Opiscoment	 4.00 EA 0 0 0 12,000 12,000 3000.00
Assume 1 pump replacement per
producti on well every 3 yeas
for the 	 year	 e
Pulps replaced 

in 
years
years 3

ars 3,,6,9 d

-------•-•0 -_--Operati
on

s and Maintenance 3,6,9
0 0

_ --_- 92,000 92,000

d ^'m

w D .DA
U
V7
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Fri 07 Oct 1994 U.S. Army Corps of Engi nears TIME 07:12:00
PROJECT BARERO: IURFORD:	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 SC-5 REVERSE OSMOSIS DETAIL PAGE	 15
SUS. Fixed Pri ce Con

tractor

-
SUB:06. Groundwater Collection S Con

trol
............................................................................................................................................................................

-------
QUANTY UOM CREW ID 	 LABOR	 EOUIPMNT MAT/SUMP UNIT CST 70TAL COST UNIT COST

SUB:06.01.9X. Site Piping

FPC S3 Allowance for Pipfn	 free Well 0.00 0.00 0.00 18.00 18.00
Mead to Treatment Plant 3000.00 LF 0 0 0 54,000 54,000 18.00
Assume 7SO if of double wall
PVC piping per extracti on well.
750 if/well x 4 wells a 3000
If

FPC 53 Allowance for Leak Detection 0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

FPC S3 Allowance for Force Main 0.00 0.00 0.00 15.00 15.00
Discharge Piping 3000.00 LF O 0 0 45,000 45,000 15.00Assume 750 if of single-wall C^
PVC	 iping per Injection well

4f /wetl x 4 welts a 3000750

-----------	 ------ ----- ----------- ----------- ---......--

\

Site Piping 0 0 0 104,000 104,000

D
Extraction A. Injection We lls

...........	 ...........
0

-
0

...........
0

...........
1,196,000

.---.......
1,196,000

G roundwater Collecti on S C
on

trol
..-----....	 ......

0
.....

0
...........

0
...........

1,196,000
...........

1,196 ,000
^p



Fri 07 Oct 1994 U.S. A rmy Corqq of Engineers TINE 07:12:00
PROJECT BARERO: HARTONG:	 ER iNORMAN - 100 SC-5 REVERSE OSMDSIS

DETAILED ESTI MATE 100 8C-S REVERSE OSMOSIS DETAIL PAGE	 16

-

SUB. Fixed Price Contractor

SUB:13. Physical Treatment QUANTT
.............................................................................................................................................

.............................................................................................................................................
UON CREW ID	 LAIIOR	 EGUIPMNT MAT/SUPP UNIT CST

.........................

...............................
TOTAL COST

......
UNIT COST

SU8:13. Physical Treatment
SUB:13.21. Reverse Osmosis

SUB:13.21.04. Constructi on of Permanent Plant

FPC S3 Excavate and Install Building 0.00 0.00 0.00 20.00 20.00
Foundation 600.00 SF 0 0 0 12,000 12,000 20.00

fPC s3 Install Butler Building 0.00 0.00 0.00 20.00 20.00
Assume a prefabricat ed heated 600.00 SF 0 0 0 12,000 12,000 20.00
building complete with frame,
doors, roll up doors, gutters,
insulati on, and roof vent.

FPC S3 Reverse Osmosis 0.00 0.00 0.DO 576000.00 576000.00
Equipment/Staging 1.00 LS 0 0 0 576,000 576,000 576000.00 O
Includes 1 - 400 gin treatment
system	 225-psi inlet pressure, d m

CTI 10% reject
W 7y

N ^. 1
p	 FPC 83 Vapor Recompression Evaporator 0.00 0.00 0.00 808000.00 806000.00 i
l.n Capacity • 408 gam x 0.1 • 40 1.00 Ls 0 0 D 800,000 600, 000 800000.00 D ^

Spin.	 includes startup boiler, 2% ,
reject toD

FPC S3 Rotary Drum Filter/Dryer 0.00 0.00 0.00 585000.00 585000.00
Liquid loading a 400 9pn x 0.1 x 2.00 EA 0 0 0 1,170,000 1,170,000 585000.00
0.02 m 0.0 9pm m 400 lbs/hr,
Drying area = 70 of

FPC S3 Steam Generator 0.00 0.00 0.00 1600.00 1600.00
_ Evaporate 0.8 gin = 400 Ibs/hr 6.00 EA 0 0 0 9,600 9,600 1600.00

685,000 BTU/Hr

-	 FPC S3 Allowance for Bldg Electrical 0.00 0.00 0.00 40.00 40.00
Includes li ghting ,	 fixtures, 600.00 SF 0 0 0 24,000 24,000 40.00
motor starters, c ontrollers,
junction boxes, transformer,
chart recorders, annunciators,
panels, conduit, and wiring.

-	 FPC S3 Allowance for Bldg Mechanical 0.00 0.GO 0.00 50.00 50.00
Includes equipment installati

on
600.00 SF 0 0 0 30,000 30,000 50.00

and connections,
controls/instrumentation,
interior piping (plastic), it oor
drains and piping, and MVAC.

Construction of Permanent Plant 600.00 SF

-----------	 -----

0

------

0

-----------

0

-----------

2,633,600

..---------

2,633,600 4389.33
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Fri 07 Oct 1994	 U.S. Army Corp of EnSimers	 TIRE 07:12:00
PROJECT BARERO: HANFORD. ER PROGRAM - 100 BC-S REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-5 REVERSE OSMOSIS 	 DETAIL PAGE	 17
SUR. Fixed Price Contractor

SUB:13. Physicai Treatment 	 WARTY UON CREW ID	 LABOR	 EGUIPNNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST................................................................................................................................................."'........................

	

...........	 ...........	 ...........	 ...........	 ...........
Reverse Osmosis	 0	 0	 0	 2,633,600	 2,633,600

	

...........	 ...........	 ...........	 ...........	 ...........
Physical Treatment 	 0	 0	 0	 2,633,600	 2,633,600
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Fri 07 Oct 1994 U.S. Army Corps of Engineer$ TIME 07:12:00
PROJECT BARERO: 	 MANFORDM	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

OETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 18
SUB. fixed Price Cont ractor

SUB:20. Site Restoration
.............................................................................................................................................

gIIANTY UON CREW ID	 LABOR	 EOUIPMMT MAT/SUPP UNIT CST
...............................

TOTAL COST UNIT COST

SUB:20. Site Restorati on
SUB:20.04. Revegetsti on and Planting Yr 12

FPC S3 Allowance for Site Restorati on 0.00 0.00 0.00 2.00 2.00
5000.00 SY	 0 0 0 10,000

...........
10,000-----------

2.00

Revegetati on and Planting Yr 12
-----------	 ...........

0 0
...........

0 10,000 10,000

Site Restorati on
...........	 ...........

0 0
.........—

0
...........

10,000
-----------

10,000
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Fri 07 Oct 1996 U.S. Arm/ Corps of Engineers FINE 07:12:00
PROJECT BARERO: NANFORD-	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 19
SUB. Fixed Price Contractor

SUB:21. Demobilization
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------'----

.............................................................................................................................................
OUANTY UON CREW ID	 LABOR EOUIPMNT MAY/SUPP UNIT CST

.......
70TAL COST
........................

UNIT COST

SUB:21. Demobilization
SUB:21.02. Demobilize Persomel'S Equipnxmt

SU6:21.02.02. Demobilize Trailers-Tr 12

FPC S3 Demob Field Office Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC $3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC 53 Demob Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Demobilize Trailers-Yr 12
-----------	 -----

0
------

750

........

0

...........

0

...........

750

Demobilize Persomel B Equipment
-----------	 -----

0

------

750

-----------

0

-----------

0
-----------

750

d
0dm

a^
61
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Fri 07 Oct 1994	 U.S. Army Corps of Enginee rs 	TIME 07:12:00
PROJECT BARERO:	 HANFORD-	 ER PROGRAM • 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-5 REVERSE OSMOSIS 	 DETAIL PAGE	 20
SW. Fixed Price Contractor

............................................................................................................................................................................
SUB:21. Demobilization	 OUANTT LION CREW ID	 LABOR	 EWIPMNI	 MAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................

SUB:21.04. Demobilize Temp Facilities
SUB:21.04.02. Remove Deem Area-Yr 12

Work to be Performed:
Remove decontamination ores/pad for equipment and vehicles.

Crew and Equipment:
Fixed Price Contractor:	 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment:	 1 backhoe, 1 pickup truck

Output:
Assumed duration for this activity is 1 crew day.

FPC 53 Group-6 Power Equipment Operator 	 29.10	 0.00	 0.00	 0.00	 29.10
- 1 es	 8.00 NR	 0039	 233	 0	 0	 0	 233	 29.10	 O

FPC S3 Laborer Group - 1	 25.20	 0.00	 0.00	 0.00	 25.20	 d [\1
. 3 ea	 24.00 MR	 0029	 605	 0	 0	 0	 605	 25.20	

An r
iP[ 53 laborer Group - Z	 25.50	 0.00	 0.00	 0.00	 25.50	 D	 4D

- 3 as	 24 .00 NR	 0030	 612	 0	 0	 0	 612	 25.50
t^

FPC S3 HYD EXCAV,TRK MTD,.5 CY BKT,6X4	 0.00	 34.44	 0.00	 0.00	 34.44
HYDRO-SCOPIC - 1 as	 8.00 HR	 H30BAOOI	 0	 275	 0	 0	 275	 34.44

FPC S3 TRK,HWY,4X4,F250,3/4T,8800 GVW	 0.00	 7.31	 0.00	 0.00	 7.31
4X4 3/4 TON PICK-UP	 8.00 HR	 750F0004	 0	 58	 0	 0	 58	 7.31
.	 I as

FPC S3 small Tools - 2 ea 	 0.00	 1.39	 0.00	 0.00	 1.39
16.00 HR	 XMIXX020	 0	 22	 0	 0	 22	 1.39

Remove Decon Area-Yr 12 	 8.00 HR	 1,450	 356	 0	 0	 1,806	 225.72

...........	 ...........	 ...........	 ...........	 .-.--.-...-

Demobilize Temp Facilities	 1,450	 356	 0	 0	 1,806

...........	 ...........	 ...........	 ...........	 .-.--------



Fri 07 Oct 1994 U.S. Army Corp of Engineers TIME 07:12:00
PROJECT BARERO: HANFORD:	 BE PROGRAM • 100 IC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BPS REVERSE osmis DETAIL PAGE	 21
SIN. Fixed Price Contractor

SUB:21. Demobilization
..................'-----"--'---......_............_...._..---.._......._._.__._..._.....................-'°'--'---°-...._.................

.............................................................................................................................................
WARTY UOM CREW ID	 LABOR	 EBUI ►MNT MAT/SUMP UNIT CST

..........................._...

...............................
TOTAL COST UNIT COST

SUB:21.05. Discomect Temporary Utilities
Tr 12

_	 M FPC S3 Remove Te:porary Power 1,00 0.00 0.00 0.00 1.00
500.00 LF S00 0 0 0 500 1.00

M FPC S3 Remove Telephone 1.00 0.00 0.00 0.00 1.00
500.00 LF 500 0 0 0 500 1.00

M FPC S3 Remove Tenporary Water 3.00 0.00 0.00 0.00 3.00
and Sewer Service 500.00 LF 1,500 0 0 0 1,500 3.00

Dlscorrect Temporary Utilities
...........	 ...........

2,500 0
...........

0
...........

0
-----------

2,500

m
N
0

0
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Fri 07 Oct 1994 U.S. Army Corp of Engineers TIME 07:12:00

PROJECT SAAERO: HANFORD:	 ER PROGRAM - 100 BC-5 REVERSE OSMOSIS
DETAILED ESTIMATE 100 BC-5 REVERSE OSMOSIS DETAIL PAGE	 22

SUB. Fixed Price Contractor

- -________________________________________________________________________________________________________°_ - _ - __ -
--------------------_---

-
---------

-
----

- -'•___- -
----

-
---

SUB:21. Denobllizati on	 OUIINTV UOM CREW ID	 LABOR	 EGUIPNMT
.............................................................................................................................................

MITT/SUPP UNIT CST
...............................

TOTAL COST UNIT COST

SUB:21.06. Poet-Construction Submittals
Fr 12

FPC S3 Allo~ce for Post-Cormtruction 0.00 0.00 0.00 2500.00 2500.00
Submittals by Fixed Price	 4.00 EA 0 0 0 10,000 10,000 2500.00
Contractor ...........
Post-Construction Submittals 	 4.00 EA

...........	 ...........
0 0

...........
0

...........
10,000 10,000 2500.00

Demobilization

...........	 ...........

3,950 1,106

...........

0

...........

10,000

_..........

15,056

Fixed Price Contractor
...........	 ...........

13,548 2,925

...........

7,007

...........

3,902,970

...........
3,926,430
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Fri 07 Oct 1994	 U.S. Army Corps of Engineers TIME 07:12:00
PROJECT SPREAD:	 HANFORD:	 ER PROGRAM - 100 IC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 IC-5 REVERSE OSMOSIS DETAIL PAGE	 23
WHC. Westinghouse Hanford Company

---------------------------------------------------------------------------------------------------------------------------------------------
WHC:02. Monitoring, Sampling S Analysis 	 BUANTY UOM CREW ID 	 LABOR	 EGUIPNNT
.............................................................................................................................................

MAT/SUPP UNIT CST
------------

...............................

--- ------
TOTAL COST

---------- 
UNIT COST

WHC. Westinghouse Hanford Company
WHC:02. Monitoring, S ampling S Ana

lysis
WHC:02.05. Sampling Red Contamina ted Media

WHC:02.01.02. Ground Water Analysis-Vr 1
Assumptions :
1.	 Assume shake-down period with following sampling of treatment system:

-	 First 2 days:	 Sample awry four hours of influent enf affluent
(24 samples)

-	 Next S days:	 1 sample per day of influent and effluent
(10 samples)

.	 Next 7 weeks:	 i sample per week of influent and effluent
(14 samples)

2.	 1 cmryle per filter change out 0 week) of the Influent and effluent
for the 12-yr Iffacycle
(104 samples/yr)

3.	 Assume sampling of 7 monitoring wells on a semiann
ual basis for the

12-year lifecycle
(14 samples/yr)

- Total samples = 166

4.	 90X of samples for analysis at mobile lab
(90% of 166 a 149)

5.	 HACH kit samples are taken 1 per shift for the 12-yr lifecycle plus an
additi mat 45 samples during the shake-down period.
0143 samples

WHC	 Analyze LLW Sample - Mobile Lab	 0.00 0.00 0.00 400.00 400.00
149.00 EA	 0 0 0 59,600 59,600 400.00

WHC	 HACH Kit Sampling	 0.00 0.00 0.00 0.50 0.50
1143.00 EA	 0 0 0 572 572 0.50

WHC	 HACH Kit Replacement	 0.00 0.00 0.00 235.00 235.00
Assume 1 per yr	 1.00 EA	 0

-----------	 ------
0 0 235 235 235.00

Ground Water Analysis-Yr 1	 149.00 EA	 0

-----

0
-----------

0

-----------

60,407
-----------

60,407 405.41

0

r 0W
^. r

a4,



Fri 07 Oct 1994	 U.S. Army Corps of Engi nears 	 TINE 07:12:00
PROJECT BARERO: HANFORD: ER PROGRAM • 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-5 REVERSE OSMOSIS	 DETAIL PAGE 24
WHC. Westinghouse Hanford Company

WNC:02. Monitoring, Scrupling B Analysis 	 GUANTT UOR CREW ID	 LABOR	 EOUIPNNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
........................................................................................................................................................................- - --

m
N

W

WHC:02.08.03. Grouts Water Analysis-Yr 2-12
Assumptions:

1.	 1 samnple ppeer filter change out (1 week) of the influent and effluent
for the 12 .yr lifecycle
(104 samples/yr)

2.	 Assure sampling of 7 monitoring wells on a semiannual basis for the
12-year lifecycle
(14 samples/yr)

- Total Samples = 118

4.	 90% of sammptea for analysis at mobile lab
d

(90% of 118 - 106) O

5.	 HACH kit samples are taken 1 per shift for the 12-yr lifecycle d
(1143 samples) ^r

WHC	 Analyze LLW Sanple - Mobile Lab 0.00 0.00 0.00 400.00 400.00
106.00 FA 0 0 0 42,400 42,400 400.00 D A

WHC	 HACH Kit Sampling 0.00 0.00 0.00 0.50 0.50 t!A
1143.00 EA 0 0 0 572 572 0.50 10

WHC	 HACH Kit Replacement 0.00 0.00 0.00 235.00 235.00
Ass" 1 per yr	 1.00 EA 0

...........	 ...........
0

...........
0 235

...........
235

...........
235.00

Ground Water Analysis-Tr 2 . 12	 106.00 EA 0 0 0 43,207 43,207 407.61



Fri 07 Oct 1994	 1	 U.S. Army Corp of Er:pi
lSr,C REVERSE OSMOSIS	

TIME 07:12:00
PROJECT BANERO: HANFORD: ER PROGRAM

DETAILED ESTIMATE	 100 RC-5 REVERSE Mi	 It	 DETAIL PAGE 25
WHC. Westingh"a Manford Capp"

WMC:02. Monitoring, Sampiing S Analysis	 GUANTY 0011 CREW 10	 LABOR	 EOUIPMNT	 MITT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST_____________________•___..............___....................._...........____..................___.....__.._._......................_..._..._...._........................

M
tJ

WMC:02.08.04. Ground Water Monitor Samples
Work to he Performed:
Take semitMnual groudwater Monitoring samples.

Assumptions:
1. Assure sampling of 7 monitoring wells on a semiamutl Gait for the 12-

year Ilfecycle.
(14 samples/yr)

2. Assume 2 field Technicians for 6 hours on a semiam ( Geis for the 12-
year lifecycle.
(24 hrs/yr)

WMC	 Technician, Envlromoental	 27.62	 0.00
Restoration Opt - 2 0	 24.00 NN 85201	 663	 0

Grmrd Water Monitor Samples 	 24.00 MR	 667	 0

	

0.00	 0.00

	

----------
U 	

...........0

	0 	 0

27.62 d663 27.62	 O

66S 27.62	 Q L

•---104,276

-'•• 104,276 D Am	 --
tn

Sampling Red Contaminated Media
	 ___..._. ..3 	 ..--------0-"_______0	

....103.613

Monitoring, Saniling S Analysis
	 ._....._ 3	 ._........0	 _.___.....0	

..103,613
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Fri 07 Oct 1994 U.S. Arm/ Corps of Eng ineer* -	 TINE 07:12:00
PROJECT SAREAO: HANFORD:	 ER NORM • 100 RC-5 REVERSE OSMOSIS

DETAILED ESTIIWTE 100 SC-5 REVERSE OSMOSIS DETAIL PAGE	 26
WHC. Westi ngho use Hanford Company

...........................................................................................................................
WHC:13. Physi ca l Treatment	 elA1NTT UOM CREW 10	 LABOR	 EDUIPNNT
.............................................................................................................................................

NAT/SUPP
.............................""

UNIT CST
...............................

TOTAL COST
.. """"._._._

UMIT COST

WHC:13. Physical Treatment
WHC:13.21. Reverse Ow esis

WHC:13.21.06. Personal Traini ng
Mote:	 Th is accent to sliow for operator time and an allowa nce for a

40-hour traini ng course .

WNC	 Operator	 Environmental 27.62 0.00 0.00 0.00 27.62
Restoration Ops	 40.00 HA	 55302	 1,105 0 0 0 1,103 27.62

WHC	 Altamonte for 40 hr Traini ng 0.00 0.00 0.00 $00.00 $00.00
1.00 LS 0 0 0 500 600 500.00

WHC	 Allowance for Naintainence 0.00 0.00 0.00 5000.00 5000.00
Manuals	 1.00 LS -	 -	 -- 0	 ._ -	 0 0 - - 5 : 000 -	 -- 5.00 0 5000.00

Personnel Traini ng 1,105 0 0 5,800 6,905

A

l.^A
^D
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TIME 07:12:D0

DETAIL PAGE 27

..........................................

UNIT CST	 TOTAL COST	 WHIT COST
..........................................

d
0

d ^

0.00 27.62 ice.
0 241,984 27.62

0.00 39.72 D 'P
0 173,958 39.72

0.00 27.62
0 60,496 27.62

0.04 0.04
181,639 181,639 0.04

Fri 07 Oct 1994 W.S. Army Corps of Engineers
PROJECT BARERO:	 HAMFORN	 ER PROGRAM - 100 SC-5 REVERSE OSMOSIS

OETAILEO ESTIMATE 100 BC-5 REVERSE OSMOSIS
WNC. Westinghouse Monfort! Company

......................................................................................................................
WHC:13. Physical Tr eatment	 QUANTY WON CREW 10	 LABOR	 EOWIPRNT
............................................................................................................................

......
NU/SIIPP

WNC:13.21.08. Operation and Malnt (Trs 1.12)

Assu pt l o: s:

1.	 Treatment facility will be fully staffed with 2 FTE4 per shift, 3
shifts per day, 7 days per week.
(365 days/yr x 24 hrs/day • 8760 hrs)

2.	 Reverse Osmosis filters will be replaced every 
we

ek for the
12-year lifecycle.

3.	 2 FTE crew will be composed of the following as bars:

0
.25 as - supervisor
.00 es - operator

0.50	 a - TP tech support
0.25 0 - maintenance engineer

WHC Operator	 Enviraenental	 27.62 0.00 0.00
Restoration Opt - 1 as	 8760.00 NR	 85302	 241,964 0 0

WHC Technician, Health Physics	 39.72 0.00 0.00
- 0.50 as	 4380.00 NR	 33201	 173,958 0 0

WHC Skilled Craft, Erntroneenul	 27.62 0.00 0.00
Restoration Ops - Maintenance 	 2190.00 NR	 85301	 60,496 0 0
- 0.25 to

WHC Allowance for Electricity	 0.00 0.00 0.00
Wells:	 1450 kW-hr/d	 4540965 KWH	 0 0 0
RO Syst em :	 1567 kW-hr/d
Reconpr Evap:	 4608 kW-hr/d

(80 kW-hr/1000 gal)
Rotary Filter:	 4816 kW-hr/d
Assure 24 hrs/day x 36S days/yr
Total =	 4,540,965 kW-hr/yr

WNC RO System Chemicals	 0.00 0.00 0.00
Inc ludes-scale I nh ibitors	 •••••••• GAL	 0 0 0
S 0.34/1000 gal, 400 gpe x 1440
m/d x 365 d/y • 210.2 MMgpy

N WNC S2 Reverse Osmosis Filter	 0.00 0.00 3470.08
Replacement	 104.00 EA	 0 0 360,889
Assume replecesent of 2 filters
on a weekly basis for the 12-
year Iifecycle.
02 wk/yr x 2 filters/wk)

0.00 0.00
63,060 63,060	 0.00

0.00 3470.08
0 360,889	 3470.08



VHC	 aIspoul Fee for Reverse
Osmosis Filters 4160.00 CF
Meuse dispos

al at EROF for
years 1 . 12 of the 12-year
l lfecycie.
Assume each filter to be 40 of

YNC	 Disposal Fee - Evaporatl on Cake
Assume disposal at ERDF for 9083.00 CF

T
ears 1-12 of the 12-year
ifecycle.

400 Spa x 325 p lan a 16.6 cf/day,
16.6 cf/day x 365 days a 6055
cf/yr
Assure SOX volume Increase to
stabilize evaporation cake

N
1.S x 6055 of/yr a 9083 of/yr

WNC	 Technician, Environmental
Restoration Ops - supervisor 2190.00 NR	 85201
- 0.25 as

YNC	 Allowance for Water Usage
Assume 1000 Sal per month usage 12000 GAL
for the 12-year tifecycle

Operation and Maint firs 1 . 12) 1.00 TR

0.00 0.00
0 0

0.00 0.00
0 0

0.00 2.59
0 10,774

0.00 2.59
0 23,525

2.59

	

10,774	 2.59

2.59

	

23,525	 2.59

28.80 0.00 0.00 0.00 28.80
63,080 0 0 0 63,080

0.00 0.00 0.00 0.02 0.02
0 0 0 240 240

...........	 ...........
539,519 0

...........
360,889

...........
279,238

...........
1,179,645

d
Q

W St1^r
28.80 D A

LA

0.02

1179645.26

Fri 07 Oct 1994 	 U.S. Army Corps of Eng ineers	 TIME 07:12:00
PROJECT RARING: HANFORD: IN PROGRAM - 100 SC-S REVERSE OSMOSIS

DETAILED ESTIMATE	 100 BC-S REVERSE OOIOSIs	 DETAIL PAGE 28
WNC. Westi nghouse Hanford Conpany

-------------------------------- . ....................................................................... . -------------------------------- .----------------------------------
WNC:13. Physical Treatment	 OUANTt U011 CREW ID	 LABOR	 EOUIPNNT	 MITT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
............................................................................................................................................................................
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Fri 07 Oct 1994 W.S. ArmV Corps of Engineers 710.E 07:12:00
PROJECT BARERO:	 HANFORD:	 ER PROGRAM	 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 100 BC-5 REVERSE no	 is DETAIL PACE	 29
WHC. Wastinghosms Hanford Cagtry

WHC:13. Physical Treatment.............................................................................................................................................

.............................................................................................................................................
OUANTY WON CREW 10	 LABOR	 EOWIPMNT M11T/SUP► LIMIT CST

...............................

................'-------.......
TOTAL COST UNIT COST

WHC:13.21.11. Pre pare Amusl Report ( y r 1)
Assume 2 FIE-s for 6 months each year

WHC	 EnNllneer	 Environmental 43.34 O.CO 0.00 0.00 43.34
It 	 Ops - 1 n 1040.00 Hit

45,074 0 0 0 45,074 43.34

WHC	 Scientist, E nvironmental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 as 1040.00 HR 85102	 45,074 0 0 0 45,074 43.34

Prepare Annual Report ( y r 1) 2080.00 NR
...........	 ...........

90,148 0
...........

0
...........

0
-------.---

90,148 43.34

m
N
00



Fri 07 Oct 1994	 U.S. Army Corps of Engineers 	 TIRE 07:12:00
PROJECT BARERO: HANFORD: EN PROGRAM . 100 BC-5 REVERSE OSMOSIS

DETAILED ESTIMATE 	 100 BC-5 REVERSE OSMOSIS 	 DETAIL PAGE 30
WNC. Westinghouse Hanford C ompany

WHC:13. Physical Treatment 	 RUANTT LION CREW 10	 LABOR	 EOIIIPNNT	 NAT/SUPP	 UNIT CST	 TOTAL COST	 UNIT COST
..........................................................................................................................................................................:.

m
N

WHC:13.21.12. Prepare Annual Report ( yes 2.12)
Assume • 66% effort level of the year 1 report 12 FTE's for 4 months each
year)

WNC	 Engineer	 Environmental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 ea	 693.00 HR	 85101 30,035 0 0 0 30,035	 43.34

WHC	 SO entlst, E nvironmental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 as	 693.00 HR	 85102 30,035

-----------	 -----------
0 0

-----------
0

-----------
30,035	 43.34

-------.---
Prepare Annual Report (Trs 2 . 12) 60,070 0 0 0 60,070

Reverse Osmosis
...........	 ...........

690,842
...........	 ..

0
.........

...........
360,889

...........
285,038

.----------
1,336,768

Physical Treatment 690,842 0
...........

360,889
...........

285,038
...........
1,336,768

Westinghouse Hanford Conparry 691,505
...........	 .....

0
......

360,889
...........

388,651
...........

1,441,044

HANFORD:	 ER PROGRAM 705,053 2,925 367,896 4,413,711
...........
5,469,585

0
t^r1

d

^P
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Fri 07 Oct 1994 	 U.S. Army Corp of Engineers	 TIME 07:12:00
PROJECT BARERO: HANFORD: ER PROGRAM • 100 BC-5 REVERSE OSMOSIS

100 BC-5 REVERSE DUMIi 	 BACKUP PAGE	 1
ee LABOR BACKUP N

............................................................................................................. eaee TOTAL aa.. --------------- . -----------------------------
SRC LABOR 10	 DESCRIPTION 	 BASE OVERTM T%S/INS INNS TRVL 	 RATE UOM UPDATE DEFAULT	 NOUlts............................................................................................................................................................................

FPC 0029 Laborer Groiy - 1 15.64 0.0% 28.7% 3.57 1.25 25.20 MR 07/09/93 0.00 96
FPC 0030 Laborer Group - 2 16.09 0.01 28.5% 3.57 1.25 25.50 SR 07/09/93 0.00 96
FPC 0039 Group-6 Power Equipment Operator 18.02 0.0% 27.4% 4.90 1.23 29.10 MR 07/09/93 0.00 32
NMC 33201 Technician, Neslth Physics 28.78 0.0% 38.01 0.00 0.00 39.72 NR 01/07/94 0.00 4380
UHC 65101 Engineer, Env ironmental 35.38 0.0% 22.5 11 0.00 0.00 43.34 HE 01/07/94 0.00 1733
NHC 85102 Scientist, Environmental 35.38 0.0% 22.5% 0.00 0.00 43.34 MR 01/07/94 0.00 1733
NNC 85201 Technician, Environmental 22.55 0.0% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 2214
wHC 85301 Skilled Craft	 Environmental 22.55 0.0% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 2190
NNC 85302 Operator, Environmental 22.55 0.0% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 8800
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Fri 07 Oct 1994 	 O.S. Army Corp of Engineers	 TIME 07-.12:00
PROJECT BARERO: NAMFORDt ER PROGRAM . 100 IC-5 REVERSE OSMOSIS

100 BPS REVERSE OSMOSIS 	 BACKUP PAGE	 2
*e EQUIPMENT BACKUP ee

....................................................................................................................•* TOTAL -----------------------------------------------
SRC EQU IP ID	 OESCRIPTION	 DEPR	 CAPT	 FUEL	 FOG EO REP TR NR TR REP TOTAL I=	 HOURS
............................................................................................................................................................................

MIL H30BAOQI	 MTD EXCAV,TRK MiD,.5 C1 BKT,6X4 	 14.36	 3.56	 4.07	 1.4	 9.83	 0.98	 0.15 34.44 HR	 32
MIL TSOF0004	 IRKxYY, 4X4,F2SO,3/4T,8SOO GW	 1.56	 0.39	 2.67	 0.7	 1.60	 0.27	 0.04	 7.31 MR	 32
MIL XNIXX020	 Sml 't Tmks	 0.46	 0.17	 0.13	 0.0	 O.S7	 1.39 MB	 64
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